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PREFACE. 


This  introduction  to  the  study  of  insects  is  designed  to 
teach  the  beginner  the  elements  of  entomology,  and  to  servo 
as  a  guide  to  the  more  elaborate  treatises  and  memoirs  which 
the  advanced  stndent  may  wish  to  consult.  Should  the 
book,  imperfect  as  the  author  feels  it  to  be,  prove  of  some 
service  in  inducing  others  to  study  this  most  interesting  and 
useful  branch  of  natural  history,  the  object  of  the  writer  will 
have  been  fully  attained. 

In  order  to  make  it  of  value  to  farmers  and  gardeners, 
whose  needs  the  writer  has  kept  in  view,  and  that  it  may  bo 
used  as  a  text  book  in  onr  agricultural  colleges,  concise  ac- 
counts have  been  given  of  insects  injurious  or  beneficial  to 
vegetation,  or  those  in  any  way  affecting  human  interests. 

When  the  localities  of  the  insects  are  not  precisely  given, 
it  is  to  be  understood  that  they  occur  in  the  Eastern  Atlantic 
States  from  Maine  to  Pennsylvania,  and  the  more  northern  of 
the  Western  States,  When  the  family  names  occur  in  the 
test  they  are  put  in  spaced  Italics,  to  dietingi.iish  them  from 
the  generic  and  specific  names  which  are  Italicized  in  the  usual 
way. 

The  succession  of  the  suborders  of  the  hexapodous  insects 
is  that  proposed  by  the  author  in  1863,  and  the  attention  of 
zoologists  is  called  to  their  division  into  two  series  of  sub- 
orders, which  are  characterized  on  page  104.  To  the  first 
and  highest  may  be  applied  Leach's  term  Metabolia,  as 
they  all  agree  in  having  a  perfect  metamorphosis ;  for  the 
second  and  lower  series  the  term  Hbterometabolia  is  pro- 
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:  the  four  suborders  comprised  in  it  differ  in  the 
i  of  completeness  of  their  metamorphoses,  and  are 
all  linked  together  by  the  structural  features  enumerated 
on  page  104. 

The  classification  of  the  Hymenoptera  ia  original  with  tlie 
author,  the  bees  (Apid^)  being  placed  highest,  and  the  saw- 
flies  and  Urocerldae  lowest.  The  succession  of  the  families 
of  the  Lepidoptera  is  that  now  generally  agreed  upon  by  en- 
tomologists. LoeVs  classification  of  the  Diptera,  published 
in  the  "Miscellaneous  Collections"  of  the  SmitliHonian 
Institution,  has  been  followed,  with  some  modifications. 
Haliday's  suggestion  that  the  Puliciilfe  are  allied  to  the 
Mycetophilid£e  gives  a  clue  to  their  position  in  nature 
among  the  lijgher  Diptera.  Leconte's  classification  of  the 
Coleoptera  is  adopted  as  far  as  published  by  him,  i.e.,  to 
the  Bruchidffi.  For  the  succeeding  families  the  an-angement 
of  Gerstaccker  in  Peters  and  Carus'  "Handbuch  der  Zoo- 
logie"  has  been  followed,  both  being  hase<l  on  that  of  Lacor- 
daire.  Tlie  Ilemiptei-a  are  aiTanged  according  to  the  author's 
views  of  the  succession  of  the  families.  The  classification  of 
the  Orthoptera  is  that  proposed  by  Mr.  S.  H.  Scudder.  This 
succession  of  families  is  the  reverse  of  what  has  been  given 
by  recent  authors,  and  is  by  far  the  most  satisfactory  yet 
presented.  The  arrangement  of  the  Neuroptera  (in  the  Lin- 
niean  sense)  is  that  of  Dr.  Hagen,  published  in  his  "Synop- 
sis," with  the  addition,  howei'er,  of  the  Lepismatidie,  Cam- 
podese  and  Podurida. 

The  usual  classification  of  the  Arachnida  is  modified  by 
placing  the  Phalangid^  as  a  family  among  thePedipalpi,  and 
the  succession  of  families  of  this  suborder  is  suggested  as  be- 
ing a  more  natural  one  than  has  been  previously  given. 

The  arrangement  of  the  Araneina,  imperfect  as  authors 
have  left  it,  ia  that  adopted  by  Gerstaeclter  in  Peters  and 


>v  Google 


PHEFACE.  V 

Cams'  "Handbuch  der  Zoologie."  In  the  succession  of  the 
families  of  tlie  Acarina,  the  suggestions  of  Clapai'ede,  in  his 
"Stadien  der  Acariden,"  have  been  followed,  and  in  the 
preparation  of  the  general  account  of  the  AracHuids  the 
writer  is  greatly  indebted  to  Claparede's  elaborate  work  on 
the  "Evolution  of  Spidere." 

In  the  preparation  of  this  "Guide"  the  author  has  con- 
sulted and  freely  used  Westwood's  invaluable  "Introduction 
to  the  Modern  Classification  of  Insects;"  Gerstaeckei-'s 
" Arthropoden"  in  Peters  and  Cai'us'  "Handbuch  der  Zoo- 
logie;" Siebold's  "Anatomy  of  the  Invertebrates"  {Burnett's 
translation,  1854)  ;  Newport's  Article  "Insecta"  iu  Todd's 
Cyclopaedia  of  Anatomy  and  Physiology;  and  Dr.  T,  W. 
Harris'  "Ti-eatise  on  Insects  injurious  to  Vegetation."  He 
would  also  acl;nowledge  his  indebtedness  to  Professor  L. 
Agassiz  for  many  of  tlie  general  ideas,  acquired  while  the 
author  was  a  student  in  the  Museum  of  Comparative  Zoo- 
logy at  Cambridge,  regarding  the  aiTangement  of  the  orders 
and  classes,  and  the  morphology  of  the  Articulates. 

For  kind  assistance  rendered  in  prepai-ing  this  book,  the 
author  is  specially  indebted  to  Baron  R,  von  Osten  Sacken, 
who  kindly  read  the  proof  sheets  of  the  chapter  on  Diptera ; 
to  Mr,  F,  G.  Sanborn  for  the  communication  of  many  speci- 
mens and  facts ;  and  also  to  Messrs.  Edward  Norton,  S.  H. 
Scudder,  J.  H.  Emerton,  C.  T.  Robinson,  A.  R.  Grote,  G.  D. 
Smith,  E.  T.  Cresson,  P.  R.  Uhler,  C.  V.  Riley,  Dr.  J.  L.  Le- 
conte,  Dr.  Hagen,  W.  C.  Pish,  and  E,  S.  Morse.  For  much 
kind  assistance  and  very  many  favors  and  suggestions,  and 
constant  sympathy  and  encouragement  during  the  printing 
of  tlie  work,  he  is  under  special  obligation  to  his  valued 
friend,  Mr,  F.  "W.  Putnam.  The  types  of  the  new  species 
noticed  here  are  deposited  in  the  Museum  of  tbo  Peabody 
Academy  of  Science.     He  would  also  express  his  thanks  to 
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tlie  American  Entomological  Society,  the  Society  of  Natural 
History  at  Boston,  the  Secretary  of  the  Massachusetts  Board 
of  Agriculture,  the  Essex  Institute,  the  Smithsonian  Institu- 
tion, the  Secretary  of  the  Maine  Board  of  Agriculture,  and 
to  Mr.  E.  Hardwieke,  the  publisher  of  "Science-Gossip," 
Prof.  Sanborn  Tenney,  the  author  of  "A  Manual  of  Zo- 
ology," and  to  his  eoeditors  of  the  "American  Naturalist," 
for  the  use  of  many  of  the  cuts,  a  list  of  wMch  may  be 
found  on  the  succeeding  pages. 
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Explahahom  op  Plate  8. 

1.  Empretift  atimiiles.;  In,  larva. 

i,  Leuuonia  naipuncta;  2  a,  larva- 

i.  XanthopCera  eemtorocea;  Sa,  larva. 

1.  Catocala  iiltronia;  ia,  larva. 

;.  Ani^erona  orocataria,  male ;  B  a,  larva. 

9.  Ennomos  aubelgaariii;  larva. 

J.  NemaWcampa  fliamanteria;  la,  larva  (enlarged  twice). 

'-  AtiraxaB  ribearia,  male. 

Anlsoiiterys  vemata,  male;  9it.  female  (enlai'gccl],  Oft,  la 


FiQ.  10.  CMaria  divereilineata;  10a,  ^va. 

FiQ.  11.  Gallaria  oereana. 

Flo.  la.  liozatiBnIa  roaaoeaiia;  1 


L  Depreseai.. ™. 

(.  LithooolleHs  gemiiiBtella;  a,  larva;  h,  pupa  [eolarg™  Mrei 

i.  Bnooulatrtx  pomifbltella. 

r.  Col  eophora;  larva. 

8.  liVODetiH  aaocatella;  IS/i.  larva;  18ft,  case  (enlaiged). 
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GUIDE  TO  THE  STUDY  OE  INSECTS. 


THE  CLASS  OF  INSECTS. 

That  branch  of  the  Animal  Kingdom  known  as  the  Artictj- 
LATA,  includes  all  animals  having  the  body  composed  of  rings 
or  segments,  like  short  cylinders,  which  are  placed  successively 
one  behind  the  other.  Cuvier  selected  this  term  because  he 
saw  that  the  plan  of  their  entire  organization,  the  essential 
features  which  separate  them  from  all  other  animals,  lay  in  the 
idea  of  articulation,  the  apparent  joining  together  of  distinct 
segments  along  the  line  of  the  body.  If  we  observe  carefully 
the  body  of  a  Worm,  we  shall  see  that  it  consists  of  a  long 
cylindrical  sac,  which  at  regular  intervals  is  folded  in  upon 
itself,  thus  giving  a  ringed  (annulated,  or  articulated)  appear- 
ance to  the  body.  In  Crustaceans  (crabs,  lobsters,  etc.) 
and  in  Insects,  from  the  deposition  of  a  peculiar  chemical 
substance  called  ehitine,  the  waits  of  the  body  become  so 
hardened,  that  when  the  Miimal  is  dead  and  diy,  it 
readily  breaks  into  numerous  very  perfect  rings. 

Though  tliia  branch  contains  a  far  greater  number  of 
species  than  any  other  of  the  animal  kingdom,  its  myr- 
iad forms  can  alt  be  reduced  to  a  simple,  ideal,  typical 
figure ;  that  of  a  long  slender  cylinder  divided  into 
nmnerous  segments,  as  in  Fig.  1,  representing  the  larva 
of  a  Fly.  It  is  by  the  unequal  development  and  the 
various  modes  of  grouping  them,  as  well  as  the  differ- 
ences in  the  number  of  the  rings  themselves,  and  also  in  ^'•s- 1- 
the  changes  of  form  of  their  appendages,  i.e.  the  feet,  jaws, 
antenn£e,  and  wings,  that  the  various  forms  of  Articulates  are 
produced. 

Fio.  1.    Worm-like  larva  of  s.  Fly,  Ssenopinui.  — Original. 
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2  THE    CI.AS3    OF   INSECTS. 

Articulated  animals  are  also  very  distinctly  bilateral,  i.e.  the 
body  is  symmetrically  divided  into  two  lateral  halves,  and 
not  only  tlie  trmik  but  the  limbs  also 
show  this  bUatend  ayminetry.  In  a  less 
marked  degree  thei'e  is  also  an  antero- 
posterior syiv/metry,  i.e.  each  end  of 
the  body  is  opposed,  just  as  each 
side  of  the  body  is,  to  the  other,* 
The  line  separating  the  two  ends  is, 
however,  imaginary  and  vague.  The 
■  antennte,  on  the  anterior  pole,  or  head, 
ai'e  represented  by  the  caudal,  or  anal, 
stylets  (Fig.  2),  and  the  single  parts 
on  the  median  line  of  the  body  coiTe- 
spond.  Thus  the  labrum  and  clypeus 
are  represented  by  the  tergite  of  the 
eleventh  segment  of  the  abdomen. 
Y\g.i-  In  ail  Articulates  (Fig.  3)  the  long, 

tubular,  alimentary  canal  occupies  the  centre  of  tlie  body  ;  above 
it  lies  the  "heai-t,"  or  dorsal  vessel,  and  below,  upon  the  under 
side,  rests  the  nervous  system 
The  breathing    apparatus,    oi 
"lungs,"  in  Worms  consists  of  /■ 
simple  filaments,  placed  on  the 
front  of  the  head ;  or  of  gill-like 
processes,  as  in  the  Crustaceans, 
which  are  formed  by  membran- 
ous expansions  of  the  legs ;  or,  "    pig.  3,  " 
as  in  the  Insects  (Fig.  4),  of  delicate  tubes  (tracheffi),  which 

•  Professor  \Vyman  [On  aymmetiy  and  Homology  In  Limbs,  Froceeilinga  of  the 
Boston  Society  of  NBtuval  History,  IBOT)  hns  shown  thnt  antei'o- posterior  aynimetiy 
le  very  marked  m.  Articnlates.  In  the  adjoining  figure  of  Jiera  (Kg,  2)  the  longi- 
tudinal lines  UliiEtFUte  nbat  la  meant  by  bilateral  symmoiry,  and  the  transverse 
lines  "fore  and  alt"  synimetiy.  The  two  antero-pOBtorlorhalTea  of  the  body  are 
"very  symmetrical  In  the  Criifltacean  ^nera  Jtcra,  Onisoai^  PoroeUiOj  and  other 
Crnstnoea,  and  also  among  the  Myiiapods,  Beutigera,  Poly^aiam,  "  In  wliioh  the 
limbs  are  repeated  oppositely,  though  wiUi  different  dBgraafl  ofineqnality,  ft^m  the 
centre  of  the  body  baokirai'dE  and  foiirarda."  "  Leuokart  and  Van  Boneden  have 
shown  that  Myais  has  an  car  in  the  last  segment,  and  Schmlilt  has  described  an  eye 
In  the  same  part  in  a  worm,  Aviphicora.'* —  FV-om  Wyman. 

Fig,  a  represents  an  ideal  section  of  a  Worm.  /  Indicates  the  sliin,  or  nins- 
c'lilat  body-wall,  which  on  each  side  is  HKOdnoed  inte  one  or  more  fleshy  tnbBrcles, 
usually  tipped  with  bristles  ox  htdrs,  whlcli  serve  as  organs  of  locomotion,  and 
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ramify  throughout  the  whole  interior  of  the  animal,  and  con- 
nect with  breathing  pores  (stigmata)  in  tlie  sides  of  the  bocly. 
They  rlo  not  breathe  through  the  moutli  as  do  the  higher  ani- 
mals.    The  ti'acheje  .ind  blood-vessels  follow  elosely  the  same 


course  so  that  the  aeiation  of  the  blood  goes  on  appaientlj , 
o\ei  the  whole  mteiioi  of  the  hxH  not  beintf  conhned  to  'v 
single  legion,  as  m  the  lungs  of  the  ^eitebnte  animals 

Thus  it  IS  by  obsernng  the  geneiil  foim  of  the  boclywalls, 
and  the  situition  of  the  tbffeient  anatomiral  systems  both  m 
lelation  to  themsehes  and  the  walls  of  the  borti  or  iiust, 
wluch  surrounds  and  piotects  the  more  delicate  oigans  withm, 
that  we  are  able  to  And  satisfactoiy  chiiacteis  foi  isolatmg  m 
om-  definitions,  the  articulates  from  all  other  animals. 

We  shall  perceive  more  clearly  tlie  differences  between  the 
three  classes  of  Articulates,  or  jointed  animals,  namely, 
the  WoKMS,  CRtrsTACBANS,  and  Insects,  by  examining 

aneu  as  tnngs.  The  iiciTOiis  cord  (a)  roste  an  the  floor  of  ttte  cylinder,  sending  a 
fllainent  into  the  oai'-l ike  f^t  [/),nndnlBO  nroiind  tlie  InEesQne  or  eCnmneh  (b),  to  a 
Eupplomentafy  cord  (rl),  which  is  sitnaCed  just  over  the  Intestine,  .ind  under  the 
heait  or  doraal  vessel  (o).  The  circle  o  anci  *  Is  a  diagram  of  the  oiroulntory  sys- 
tem; c  is  the  dorsRl  vessel,  or  heart,  IVom  tlie  side  of  whii*.  In  each  ring,  a  small 
vessel  is  sent  downwards  nnd  around  tn  e,  the  venti'al  vessel. —  OripinaL 

Fig.  4.  An  ideal  section  of  a  Bee.  Hevethe  crnatis  deneeand  thick,  to  which 
strong  muscles  are  attached.  On  the  upper  aide  ot  the  ling  the  wings  grow  out, 
while  the  legs  are  liiBerad  neat-  the  onder  side.  The  trachea  (il)  enter  thraugli  the 
ttiama,  or  breathing  poi-e,  sitnatod  jusfander  the  wins,  anil  tlietr  branches  suh- 
"  X)  the  wings,  wltb  tlieir  Jive  principal  veins  oa  iudioatod 
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their  young  stages,  from  the  time  of  their  exclusion  from  the  egg, 
until  they  pass  into  mature  life.  A  more  earei'ul  study  of  tliia 
period  than  we  are  now  able  to  enter  upon  would  show  us  how 
much  alike  the  young  of  all  articulates  are  at  first,  and  how 
soon  they  begin  to  differ,  and  assume  the  shape  characteristic 
of  their  class. 

Most  Worms,  after  leaving  the  egg,  are  at  first  like  some 
infusoria,  being  little  sae-lilfe  animalcules,  often  ciliated  over 
ff-~\        nearly  the  entire  surface  of  the  infinitesimal  body, 
|M(jji||||    Soon  this  sac-like  body  grows  longer,  and  con- 
^""'T/    tracts  at  intervals ;  the  intervening  parts  become 
\ST      unequally    enlarged,    some    segments,  or    rings. 
Fig,  5.      formed   by  the   contraction  of   the  body-walls, 
greatly  exceeding  in  size  those  next  to  them ;   and  it  thus 
s  the  appearance  of  being  more  or  less  equally  ringed, 
in  the  young  Terebella  (Fig.  5),  where  the 
cilite  are  restricted  toasingle  circle  surrounding 
the  body.     Gradually  (Fig.  6)  the  cilise  disap- 
*  pear  and  regular  locomotive  organs,  consisting 
of  minute  paddles,  grow  ont  ft-om  each  side ; 
ilers  (antenna;),  jaws,  and  eyes  (simple  rudi- 
'   mentary  eyes)  appear  on  the  few  front  rings 
of  the  body,  which  are  grouped  by  themselves 
If  into  a  sort  of  head,  though  it  is  difilcult,  in  a 
^  laige  proportion  of  the  lower  worms,  for  un- 
skilled observers  to  distinguish  the  head  from 
the  tail. 

Thus  we  see  throughont  the  growth  of  the 
worm,  no  attempt  at  subdividing  the  body 
into  regions,  each  endowed  with  its  peculiar 
.  functions ;  but  only  a  more  perfect  system  of 
rings,  each  relatively  veiy  equally  developed, 


le  dorsal  v< 


in  the  figure,  also  b 

Thetracheie  are  also  dislributi 
branches  whbti  serve  to  hold 

Fig.  ».    Young  Terebella,  so. 

FiO.  6  retiresenls  the  emhr; 
at  growth,  a  is  the  middle  tei 
6,  the  t 


ial(c),  the  intestino(6),and  Uie  nervous  corij  (a). 

vt  are  ulso  sent  into  the  legs  and  to  the  wings. 

0  the  doreal  Teasel  and  inWBtine  by  numerons 

n  in  place.  —  Original, 

.iter  leaving  the  egg. —  From  A.  Agasets, 

)f  a  worm  {Auialyiua  cormitm)  at  a  later  stage 

le  of  the  head ;  e,  one  of  the  posterior  tentacles ; 
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but  all  becoming  respectively  more  complicated.  For  example, 
in  the  Earth-worm  {iMmbricua) ,  each  ring  is  distinguishable  into 
an  upper  and  imder  side,  and  in  addition  to  these  a  well- 
marlied  side-area,  to  which,  as  for  example  in  marine  worms  (e.  g. 
Nereis),  oar-like  oi^ans  are  attached.  In  most  worms  eye-spota 
appeal-  on  the  front  rings,  and  slender  tentacles  gi'ow  out,  and 
a  pair  of  nerve-knots  (ganglia)  are  apportioned  to  each  ring. 

In  the  Crustaceans,  such  as  the  fresh-water  Crawfish  (^(o- 
cus) ,  as  shown  by  the  German  natm-alist  Bathke ;  and  also  in 
the  earliest  st^es  of  the  Insect,  the  body  at  once  assumes  a 
worm-like  form,  thus  beginning  its  embryonic  life  from  the  goal 
reached  by  the  adult  worm. 

The  young  of  all  Crustaceans  (Fig.  7)  first  begin  life  in  the 
egg  as  oblong  flattened  worm-like  bodies,  each  end  of  the  body 
being  alike.  The  young  of  the  lower  Crustaceans,  such  as  the 
Barnacles,  and  some  marine  forms  like  the  Jwra  and  some 
lowly  organized  parasitic  species  inliabiting  the  gills  of 
fishes,  are  hatched  as  mici-osCopic  embryos  which  would  readily 
be  mistalren  for  young  mites  {Acarina).  In  the  higlier  Crus- 
taceans, such  as  the  fresh-water  Crawfish,  the 
young,  when  hatched,  does  not  greatly  differ  I 
from  the  parent,  as  it  has  passed  through  the  I 
worm-like  stage  within  the  egg. 

Fig.  7  represents  the  young  of  the  fresh- 1 
water  Lobster  (Crawfish)  before  leaving  the  I 
egg.  The  body  is  divided  into  rings,  ending  I 
in  lobes  on  the  sides,  which  are  the  rudiments  | 
of  the  limbs,    b  is  the  rudiment  of  the  eye-  sis-  ">■ 

stalk,  at  the  end  of  which  is  the  eye ;  a  is  the  fore  antennfe ; 
c  is  the  hind  antennse ;  d  is  one  of  tlie  maxilla-fect ;  e  is  the 
first  pair  of  true  feet  destbied  in  the  adult  to  form  the  large 
"claw."  Thus  the  eye-stalks,  antenuie,  claws,  and  legs  are 
moulded  npon  a  common  form,  and  at  first  are  scai'cely  distin- 

vUh  the  cirri  serving  as  swimming  nni3  locomotive  orgnns ;  d,  tliesaiiilal  styles,  or 
toll-feelei-s.  In  this  Jigure  ico  see  liow  eliglit  nre  the  dllferencea  between  the 
feelei's  of  the  head,  the  oai'-!ilie  BWimming  organs,  and  the  caudal  tUamentai  we 
can  easily  see  that  they  are  but  raoilillcatlaas  of  a  common  Jbrm,  and  all  arise 
flum  the  common  Itmb-bearing  region  of  the  body.  The  alimentary  otinal,  with 
the  pmventrlculaB,  or  anterior  divieion  of  the  stomach,  Offcnplos  tlie  middle  of  the 
body;  wliile  the  month  opens  on  theundev  siiieof  the  head.— i^Vom.^.  Agasiti. 
ITlO.  7.    Emhi'yo  of  the  CrawBBh.—Prom  Raihke, 
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giiishable  from  eaeh  other.  Here  we  sec  th<!  emljryo  dii'ided 
into  a  head-thorax  and  a  tail. 

It  is  the  same  with  Insects.  Within  tlie  eg£t  at  the  dawn  of 
life  they  ai^e  flattened  oblong  bodies  curved  upon  the  jell 
mass.  Before  hatching  they  become  more  cjlindiicil  tht 
limbs  bud  out  on  the  sides  of  the  iiiigg  the  head  is  tlearlj 
demarked,  and  the  yoaug  catei  pillar  soon  ^teps  forth  fi  am  the 
egg-shell  ready  aimed  and  eqmppe  I  for  its  riot  )us  life 

As  will  be  seen  in  Fig  8  the  le^s  jaws  «ind  \ntennie  ire 
first  started  as  buds  from  the  si  le  ot  the  nngs  bemg  simj  Ij 
elongitiona  of  the  b  dj  wall 
which  bud  out  become  lirn-ei 
and  finally  jointed  until  the 
c  buda  iiising  fiom  the  thoia^  oi 
il  lo  ncn  become  legs  those 
t  m  the  base  ot  thtj  heid  be- 
c  ue  |iws  while  the  aiiteiinie 
nl  palpi  sprjut  out  tlom  the 
tiout  im^s  of  the  head  Thus 
il  1  the  bodies  ot  ill  aitKulate? 
aie  1  iiilt  up  ftom  t  common  em 
bryonic  foiTii,  their  append'^es  which  aie  so  diveise  when  we 
compare  a  Lobster's  claw  with  an  Insect  s  intenni  oi  a  Spidei  s 
spinneret  with  the  hinder  limbs  of  a  Centipede,  are  yet  but 
modifications  of  a  common  form,  adapted  for  the  different  uses 
to  wliich  they  are  put  by  these  animals. 

Fia.  8.  A  Caadls,  or  Cuse-fl)'  (^ystaddei)  lu  the  egg,  ivlCh  part  or  the  yolk 
(i)noc  )*etloclo9ad  wlttiln  tha  body-walls,  n,  antentiie;  between  o  and  6  the  mimtli- 
blas;  6,  mftjtilln;  a,  labium;  d,  the  separate  oje-apoCs  [ocelli),  whloh  sllevwaiila  In- 
crease greatly  In  number  and  unite  to  form  tlie  compound  eye.  The  "neck"  or 
Jiuiction  of  theheail  with  (he  thorax  la  seen  at  the  front  pai-t  of  Hio  yolk-mass ;  e, 
the  three  pairs  oflegs,  which  are  folded  once  on  themeelvaB;/,  the  pair  of  annl  legs 
altachoil  to  the  tenth  ring  of  the  abdomen,  as  seen  in  cacerplllnrs,  whloh  toitn  lou^ 
anCenna:like  filaments  in  the  Cochroach  and  May-lty,  etc.  The  rings  of  the  body  are 
but  pnTtLTlly  ffittned;  ihey  are  cyllndrlcnl,  giving  tlie  body  a  worm-like  form. 
Here,  as  In  the  Other  two  flgui'e s,  though  not  so  dlstlnctlj'  eeen^  the  sntennie,  Jawa, 
and  last  pair  of  ahdoiiilunllecis  are  modlfioatlous  of  but  a  single  form ,  and  grow 
outftom  Che  side  of  the  body.  Tlie  hesd-appenrtages  are  directed  forwards,  as 
they  ave  to  be  .idapf  ed  !br  sensory  and  feeding  purposes ;  the  iegs  are  directed 
downwards,  since  they  are  to  support  the  Inseoc  ivhile  walking.  It  appears  tlint  tile 
two  ends  of  the  body  are  perfected  before  the  middle,  and  the  undei  side  bolhre  Uie 
upper,  as  we  see  the  yolk-mass  Is  not  yet  lucloseil  and  the  idnge  not  yet  Ibrmod 
above.  Thus  all  artleulntes  differ  fi'om  all  vorlebratos  In  having  the  yolk-mass 
situated  nn  the  bnck,  Instead  of  on  the  bell;-,  as  in  the  chick,  dog,  or  human  em- 
bryo.—from  Zuildacli. 
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The  Worm  is  loi^  and  slender,  composed  of  an  irregular 
number  of  rings,  all  of  very  even  size.  Thus,  while  the'  sise  of 
the  rings  is  lixed,  theii-  number  is  indetei'minate,  vai'ying  from 
twenty  to  two  hundred  or  more.  Tlie  outline  of  tlie  body  is  a 
mngle  oylindrical  flgnre,  Tlie  organs  of  locomotion  are  fleshy 
filaments  and  hairs  (Fig.  3,  /)  appended  to  the  sides. 

In  one  of  the  low  intestinal  worms,  the  Tape-worm.  (Tcenia), 
each  ring,  behind  the  head  and  "  necli,"  is  provided  with  organs 
of  reproduction,  so  that  when  the  body  becomes  broken  up 
into  its  constituent  elements,  or  rings  (as  often  oceui's  naturally 
in  these  low  forms  for  the  more  ready  propagation  of  the 
species,  since  tlie  young  are  exposed  to  many  dangers  while 
li\'ing  in  the  intestines  of  animals),  they  become  living  inde- 
pendent beings  which  ''move  freely  and  somewhat  quickly 
like  Leaches,"  and  until  their  real  nature  was  known  they 
were  thought  to  be  worms.  This  and  other  facts  prove,  that, 
in  the  Worm,  the  vitality  of  the  animal  is  very  equally  dis- 
tributed to  eacli  ring.  If  we  cut  off  tlie  head  or  tail  of  some 
of  the  low  worms,  such  as  the  Flat  Worms  {Planaria,  etc.),  the 
pieces  will  become  a  distinct  auimal.  but  an  Insect  or  Crab 
eoonerorlater  dies  when  deprived  of  its  heatl  or  tail  (abtlomen). 

Tims,  in  the  Worm  the  vital  force  is  very  equally  distributed 
to  each  zoological  element,  or  ring  of  the  body ;   no  single 
part  of  the  body  is  much  honored  above  the  rest,  so  as  to  sub- 
ordinate and  hold  the  otlier  «  /• 
parts  in  subsen-ience  to  its 
peculiai'  and  higher  ends  in 
tlie  animal  economy. 

The  Crustacean,  of  which 
the  Shrimp  (Fig.  9)  is  a 
typical  example,  is  com- 
posed of  a  determinate 
number  (21)  of  rings  which 
ai-e  gathered  into  two  regions ;  the  liead-thorax_  (cephalo- 
ttiorax)  and  liind-body,  or  abdomen.  In  this  class  tliere 
is  a  broad  distinction  between  the  anterior  and  posterior  ends 
of  the  body.  The  rings  are  now  grouped  into  two  regions, 
and  the  hinder  division  is  subordinate  in  its  stmcture   and 

Fig.  9.    AShrlQii),    Pawlahia  annuHcomU.    o,  oetihaloUiomx ;  6, ftbdomen. 
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uses  to  the  forward  portion  of  the  body.  Hence  the  nei-vous 
power  is  tranafen'ed  in  some  degree  towards  the  head ;  the 
eephalothorax  containing  the  nervous  centres  from  which  nerves 
ai-e  disti'ibnted  to  the  abdomen.  Nearly  all  the  organs  perform- 
ing the .  functions  of  locomotion  and  sensation  reside  in  the  front 
region ;  while  the  vegetative  functions,  or  those  concerned 
in  the  reproduction  and  nourishment  of  the  animal,  are  mostly 
eaiTied  on  in  the  hinder  region  of  the  body  (the  abdomen). 

The  typical  Crustacean  cannot  be  said  to  have  a  true  head, 
in  distinction  from  a  thorax  bearing  the  oi^ans  of  locomotion, 
but  rathei  a  gioup  of  rings,  to  which  are  appended  the  organs 
of  sensation  and  loomotion.  Hence  we  And  the  appendages 
of  this  region  gridually  changing  from  antemiie  and  jaws  to 
foot-jani  oi  limbs  capable  of  eating  and  also  of  locomotion; 
the^  shade  into  each  other  as  seen  in  Fig,  9.  Sometimes  the 
jaws  become  remaikably  like  claws ;  or  the  legs  resemble  jaws 
at  the  base,  but  towards  their  tips  become  claw-like ;  gill-like 
bodies  are  sometimes  attached  to  the  foot-jaws,  and  thus,  as 
stated  by  Professor  J.  D.  Dana  in  the  introduction  to  his  great 
work  on  the  Crustacea  of  the  United  States  Exploring  Expedi- 
tion, the  typical  Crustaceans  do  not  have  a  distinct  head,  but 
rather  a  "head-thorax"  (cephilothorix) 

When  we  ri'fc  a  thud  and  la'rt  step  into  the  woikl  of  Insects, 
we  see  a  completion  ind  linil  development  ot  the  articu- 
late plan  which  his  been  but  ob'scuieh  hinted  at  m  the  two 
lowest  classes  theWoims  and  Crustaceans  Heiewe  ni'^t  meet 
with  a  tiue  head,  sepniate  m  its  «tructuie  and  functions  fl'om 
the  thorax,  which,  in  its  turn  is  cleaily  distinguishable  from 
the  third  region  of  the  bodvj  the  abdomen,  oi  hmdbody. 
These  thiee  regions  as  seen  m  the  Wasp  (Fig  10)  aie  each 
provided  with  three  distinct  sets  of  organs, 
each  having  distinct  functions,  though  all  are 
governed  by  and  minister  to  the  brain  force, 
now  in  a  great  measure  gatheced  up  from  the 
Fig.  10.  posterior  rings  of  the  body,  and  in  a  more 

concentrated  form  (the  brain  being  lai-ger  than  in  the  lower 
articulates)  lodged  in  the  head. 
Here,  then,  is  a  centralization  of  parts  headwards  ;  they  are 

Fia.  10.    Philanthua  ventUabi^  Fabr.    A  Wood- wsuap.— Worn  Say. 
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brought  as  if  towiud?  a  focus  an  I  tint  f  cus  the  hend  wliicli 
is  the  meaning  ot  the  term  ceph'ilization  piopcised  bj  Pio 
fessor  Dana.*  7?  nrj  distinctions  have  given  way  to  egiwial 
distinctions.  The  tormer  chaiicteiize  the  Woim  the  Uttei 
the  Insect.  In  other  woids  the  division  of  the  bod^  into  tliite 
parts,  or  region=i  is  in  the  insect  on  the  while  1  etter  niaiked 
than  the  diviaim  <.f  a  \  one  jt  th  e  piita  uxceit  the  i!  Jj 
men,  into  rings. 

Composition  of  the  Insect-Ceust.  Before  dosciibing  the 
composition  of  the  body-wall,  or  ci'ust,  of  the  Insect,  let  us 
briefly  review  the  mode  in  which  the  same  parts  are  formed  in 
the  lower  classes,  the  Worms  and  Cmstaceans,  We  have  seen 
that  the  tj-pical  ring,  or  segment  (called  by  authora  zoonide, 
eoonite,  or  somite,  meaning  parts  of  a  body,  though  we  prefer 
the  term  aa'thromere,  denotii^  the  elemental  part  of  a  jointed 
or  articulate  animal),  consists  of  an  upper  (tergite),  a  side 
(pleurite),  and  an  under  piece  (sternite).  This  is  seen  in  its 
greatest  simplicity  in  the  Woim  (Fig.  2),  where  the  upper  and 
venti'al  ai-cs  are  separated  by  the  pleural  regkm.  In  the  Ciiis- 
tac«an  the  parts,  hardened  by  the  deposition  of  chitine  and 
therefore  thick  and  unyielding,  have  to  be  farther  subdivided  to 
secure  the  necessary  amount  of  freedom  of  motion  to  the  body 
and  legs.  The  upper  arc  not  only  covers  the  back  of  the  ani- 
mal, but  extends  down  the  sides ;  the  legs  are  jointed  to  the 
epimera,  or  flanks,  on  the  lower  ai'c ;  the  ^nstemum  is  situated 
between  the  epimerum  and  sternum ;  and  the  sternum,  form- 
ing the  brea&t,  is  situated  between  the  legs.  In  the  adult,  there- 
fore, eai-h  elemental  ring  is  composed  of  six  pieces.  It 
should,  however,  be  borne  in  mind  that  the  tergum  and  ster- 

*  In  two  papers  an.  tbe  Clnsslfiontloii  of  Animals,  pablisbed  In  the  American 
Journal  of  ScieiMe  and  Aril,  Sacond  Sorios,  vol,  sxxv,  p.  65,  vol.  xxavi,  July,  1883, 
anil  also  in  hia  earliev  paper  on  CrualoceBna,  "  the  principle  of  oephallzaCion  is 
Bhonn  k>  be  esblbiteit  amons  unlmnle  In  the  fbllowlng:  Vfaye  \ 

1.  By  0.  transfer  of  members  Tcom  the  locomotive  to  the  cephalic  eerles. 

3.  By  the  anterior  of  the  iocomoUre  organs  pnr^cipating  to  some  Extent  in  cc- 
phalio  ftumtiona. 

3.  Bf  increaaeil  abbreviation,  concentration,  compnctaees,  and  perfection  of 
BtructHre,  in  the  parts  and  organs  of  the  anterior  porHon  of  the  body. 

i.  Byincreasod  abbreviation,  condenBaUon,  and  perfection  of  straetnre  in  Ihe 
poEterior,  or  gastric  anil  candal  portion  of  the  body. 

5.  By  an  npward  viae  in  the  cephalic  end  of  the  nervous  system.    This  rise 
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num  each  consist,  in  the  embryo,  of  two  lateral  parts,  or  halves, 
which,  during  development,  unit«  on  the  median  line  of  the 
body.  Typically,  therefore,  the  crustacean  ring  consists  pri- 
marily of  eight  pieces.  Tlie  same  number  is  found  in  all  insects 
which  are  wbigless,  or  in  the  larva  and  pupa  state ;  this  applies 
also  to  the  Myiiaiwds  and  Spiders. 

In  the  Myriapoda,  or  Centipedes,  the  broad  tergum  overlaps 
the  small  epimera,  while  the  stei-num  is  much  larger  than  in 
the  Spiders  and  Insects.  In  this  respect  it  is  bke  the  broad 
flat  under-suifftce  of  most  worms.  Hence  the  legs  of  the 
Centipede  ai'e  inserted  very  far  apart,  and  tlie  "breast,"  or 
stei-num,  ia  not  much  smaller  than  the  dorsal  part  of  the  crust. 
In  the  Jvlus  the  dorsal  piece  (teip.im)  is  greatly  developed 
over  the  sternum,  but  tills  is  a  deputuie  ftom  what  is  ap- 
parently the  more  typical  form  ot  the  oider  ^  e  the  Centipede. 
In  the  Spiders  there  is  a  still  gieater  dispiopoi-tion  in  size 
between  the  tergnm  and  the  sternum  though  the  latter  is  very 
lai^e  compared  with  that  of  Insects  The  epiraera  and  epistema, 
or  side-pieces  of  the  Spiders,  are  pai-tially  concealed  by  the 
over-arching  tei^m,  and  they  are  small,  since  the  joints  of  the 
legs  are  veiy  large,  Audouin's  law  of  development  in  Articu- 
lates showii^  that  one  part  of  the  insect  crust  is  always 
developed  at  the  expense  of  the  adjoining  part.  In  the  Spider 
we  notice  that  the  back  of  the  thorax  is  a  single  solid  plate 
consisting  originally  of  four  riugs  consolidated  into  a  single 
hard  piece.  In  like  manner  the  broad  solid  sternal  plate 
results  from  the  reunion  of  the  same  number  of  sternites  cor- 
responding, originally,  to  the  number  of  thoracic  legs.  Thus 
the  whole  upper  side  of  the  head  and  thorax  of  the  Spider  is 
consolidated  into  a  single  hard  homy  immovable  plate,  like 
the  upper  solid  part  of  the  eephalothorax  of  tlie  Crab  or 
Shrimp.  Hence  the  motions  of  the  Spiders  ai'e  vei-y  stiff  com- 
pared with  those  of  many  Insects,  and  correspond  to  those  of 
the  Ci'ab. 

The  crust  of  the  winged  insect  is  modified  for  the  per- 
formance of  more  complex  motions.  It  is  subdivided  in  so 
different  a  manner  from  the  two  lower,  orders  of  the  class,  that 
it  would  almost  seem  to  have  nothing  in  common,  structurally 
speaking,  with  the  groups  below  them.     It  is  only  by  examin- 
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ing  the  lowest  wingless  forms  such  as  the  Louse,  Flea, 
Podura,  and  Bark-lice,  where  we  see  a  transition  to  the  Oi'- 
ders  of  Spidera  and  Myriapods,  that  we  can  perceive  the  plan 
pei-vading    all    these    foiina,   uniting    them    into    a   common 

A  segment  of  a  winged  six-footed  insect  (Hexapod)  consists 
typically  of  eight  pieces  which  we  will  now  examine  more 
leisurely.  Figure  12  represents  a  side-view  of 
the  thorax  of  the  Teka  Polyphemus^  or  Silli-jji^a 
worm  moth,  with  tlie  legs  and  wings  removed. 
Each  ring  consists  primarily  of  the  tm-gum,  the 
two  side-pieces  {epimeriim  and  epistemura)  and 
the  sternum,  or  breast-plate.     But  one  of  these  rig,  ii. 

pieces  (stemum)  remains  simple  a  in  the  lower  oideii  Ihe 
tergum  is  divided  into  foui  pieces  They  ^eie  named  \-\  An 
douin  goingfi'om  before  baclcwaidi  Fg  12 

the  prmscvium.,    snitum,     scutellum 
and  postsGutellum. 

Tlie  scutum  is  in^aiiably  present 
and  forms  the  larger  paifc  of  the 
upper  poition  (tergum)  of  the  tho  ^f 
rax ;  the  scutelhim  is,  as  its  name 
indicates,  the  little  shield  so  piomi 
nent  in  the  beetle,  which  is  also 
uniformly  present.  The  othei  tiio 
pieces    are    usually    mmute    and  '      ^      ^ 

crowded  down  out  of  sight  and  pUced  betiieen  the  two  opprs 
ing  rings.  As  seen  in  Fig.  11,  the  prseseutum  of  the  moth  is 
a  small  rounded  piece,  bent  vertically  down,  so  as  not  to  be 
seen  from  above.     In  the  lowly  organized  Hepiatus,  and  some 

Fio.  11.  TergalTiewof  themidaieBegraent  ofthethoxax  of  Telea  Poljipheiaiis. 
pna,  [irasoutiim;  ms,  scutum;  acta,  scntellnm;  ptm,  postscnCellnni ;  pt,  pnta^iini, 
orBhonliier  tippet,  coyering  the  inseition  ol' the  wings.  — Or^inof. 

Fig.  is.  Side  view  of  tile  tiiorax  of  T.  Potypliemiia,  Che  Imira  I'emoved.  1,  Pro- 
ttiornx;  S,  Me9i>l;hortix;3,MetatiiarBK,  separated  b^  (lie  wider  biiu^k  lines.  Tergum 
of  tiie  prothorftx  not  represenlBd.  mj,  masoscntiim ;  sem,  meeoeoutelluni;  mn", 
matiBcutuni;  Bern",  mBtaBcntaliam!  pt,  «  Bnpplementiiry  ploee  near  tlie  inaei'- 
tion  of  patngia;  w,  pieces  situated  at  tiie  Insertion  of  the  wings  and  surrounded  bj- 
membrane;  «n,  eplmecnm  of  protbornx,  the  long  upright  piece  nbove  being  the 
eplstecnnm ;  epm",  eplsCeruum  of  the  mesothorax;  em",  epimemm  of  the  same; 
^nt'~,  eplstfirnum  of  the  metathora:;;  em",  epimernm  of  the  same,  divided  into  two 
pleoesi  c'l  c",  0"',  coxie;  ie',  Id',  le",  troclmntines ;  tr,  Ir,  tr,  ti'ochimlers. 
~  Original. 
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Neuroptera,  such  as  the  Polysttechotes  (Fig.  IS  a),  the  prse- 
scutnm  is  lai-ge,  well  developed,  triangular,  aiid  wedged  in 
between  the  two  halves  of  the  scutum.  The  little  ^ 
piece  succeetling  the  scutellnm,  i.e.  the  iJostscii- 
tellum,  is  still  smaller,  and  i-arely  uaetl  in  descrip- 
tive entomology.  Thus  far  we  have  spoken  of  the  << 
middle,  or  mesothoraoic,  ring,  where  these  four 
pieces  are  most  equally  developed.  In  tlie  fli-st,  "^ 
or  prothovacic,  ring,  one  part,  most  probably  the 
scutum,  is  well  developed,  while  the  others  are 
aborted,  and  it  is  next  to  impossible  to  trace  them 
in  most  insects.  The  prothoras  in  the  higher  in-  ^'s-  !»■ 
sects,  sued  as  the  Hymenoptera,  Lepidoptera,  and  Diptera  is 
veiy  small,  and  often  intimately  soldei-ed  to  the  succeeding  or 
mesothoraoio  ring.  In  the  lower  insects,  however,  such  as  the 
Coleoptera,  the  bugs  (Hemiptei-a) ,  grasshoppers  and  theiv 
alUes  (Orthoptera),  and  the  Neuroptera,  the  lai^e  broad  pro- 
thorax  consists  almost  entirely  of  this  eii^le  piece,  and  most 
wiitei-8  speak  of  this  part  under  the  name  of  "thorax,"  since 
tlie  two  posterior  segments  are  concealed  by  the  wings  when 
the  animal  is  at  rest.  The  m.etatIiorax  is  usually  very  broad 
and  short.  Here  we  see  the  scutum  split  asunder,  with  the 
prffiscutum  and  scutellum  wedged  in  between,  while  the  post- 
acutellum  is  aborted. 

On  the  side  are  two  pieces,  the  upper  (epimemm)  placed 
just  beneath  the  tergiim,  which  is  the  collective  name  for  the 
four  tergal,  or  dorsal,  pieces  enumerated  above.  In  front  of 
the  epimenim  and  resting  upon  tlie  sternum,  as  its  name  im- 
plies, is  the  episternum.  These  two  parts  (pleurites)  compose 
the  flanks  of  the  elemental  ring.  To  them  the  legs  are  ai-ticu- 
lated.  Between  the  two  episterna  is  situated  the  breast-piece 
(sternum),  which  shows  a  tendency  to  grow  smaller  as  we 
ascend  from  the  Neuroptera  to  the  Bees. 

In  those  insects  provided  with  wings,  the  epimera  are  also 
subdivided.  Tlie  smaller  pieces,  hinging  upon  each  otlier,  as 
it  were,  give  play  to  the  very  numerous  muscles  of  flight 

Fio.  13.  A  tergal  Tiewof  thorftxof  Hepinlite  (Sthem^ls) ;  1,  iirothornx;  2,  meso- 
lliorax ;  3,  metiithorax.  The  prolhovnx  is  very  small  compareil  wltli  that  of  Po?ii. 
etachoteg  (13  o,  1),  where  it  Is  nearly  as  long  as  broad.  —  Ortjinni. 
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neecled   by  the   insect  to   perform  its    complicated   motions 
while  on  the  wing. 

The  insertion  of  the  fore  wing  is  concealefl  by  the  "shoulder 
tippets,"  or  patagia  (Fig.  ll)i  which  are  only  present  in  the 
mesothorax.  The  external  opening  of  the  spiracles  jnst  under 
the  wing  perforates  a  little  piece  called  by  Audouin  the  pefi- 


A  glance  at  Figures  11  and  12  shows  how  compactly  the 
various  parts  of  the  thorax  ai'e  agglutinated  into  a  globular 
mass,  and  that  this  is  due  to  the  diminished  size  of  the  fli-st 
and  thiivJ  rings,  while  the  middle  ring  is  greatly  enlarged  to 
support  the  muscles  of  flight.  There  are  four  tei^al,  four 
pleural,  two  on  each  side  (and  these  in  the  Hymenoptera,  Lepi- 
doptera,  and  Diptera  subdivide  into  several  pieces),  and  a 
single  sternal  piece,  mating  nine  for  each  ring  and  twenty- 
seven  for  the  whole  thorix,  with  eight  iccGS=ioi'y  pieces  (tlie 
three  paiis  of  peittiertiea  ind  the  tnopcUaqia),  malring  a  total 
of  thirty -flie  ioi  the  entire  Ihoiax  oi  niultiyljing  the  four 
tergal  pieces  by  two,  since  the^  iie  formed  b^  the  union  of  two 
primitive  pieces  on  the  median  line  of  the  body,  we  have 
thirty-nuie  pieces  composing  the  thoii\ 

Table  or  the  Pabts  op  the  Thorix  Arpiiro  to  the  Pro-, 

Mt".0-     AND    Ml  TATHOP  \-i,   Ki:ijPli.OTl\  h.L\  . 

F,^  cntam 

(Dorsal     >  Smtum 
Suiface  i  ScutPlIum 
'^  PDstsciitcllum 
Pleural    S  ^lumm 
I  »"i"'<-'i   (  Episternal  ipoiliisli  Vi»m\  Peritreme. 

[smZl   {  ^*^^"°'° 

We  must  lemembei  that  these  piece-i  aie  laieli  of  precisely 
the  same  form  m  anj  two  ipecies  and  that  thej  differ,  often  in 
a  very  mai'ked  way,  in  different  genera  of  insects.  How  sim- 
ple, then,  is  the  typical  ring,  and  how  complex  are  the  va- 
rious subdivisions  of  that  ring  as  seen  in  the  actual,  living 
insect,  where  eaoh  part  has  its  appropriate  muscles,  nerves,  and 
trachete ! 

"We  have  seen  how  the  thorax  is  formed  in  Insects  generally, 
let  as  now  advert  to  the  two  types  of  thorax  in  the  six-footed 
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iiiseetiS.  In  the  higher  series  of  snbordei's,  comprising  the  Dip- 
tera,  Lepidoptera  and  Ilymenoptera,  placing  the  highest  last, 
the  thorax  shows  a  tendency  to  assume  a  globular  shape ;  the 
upper  side,  or  tergum,  is  much  arched,  the  pleural  region  bulges 
out  full  and  i-oiind,  while  the  legs  conceal  at  theii'  insertion 
the  stei-num  which  is  minute  in  size. 

In  the  lower  series,  embracing  tlie  Coleoptera,  Hemiptera, 
Orthoptera,  and  Neuroptera,  the  entire  body  tends  to  be  more 
flattened ;  in  the  thorax  the  tergum  is  broad,  especially  that  of 
the  prothoi'ax,  while  the  pleurites  (episterna  and  epimera)  are 
short  and  bulge  out  less  than  in  the  liighei'  series,  and  tlie  ster- 
mim  is  almost  invai-iably  well  developed,  often  presenting  a 
lai^e  thicli  breast-plate  bearing  a  stout  spine  or  thick  tubercle, 
as  in  (Edipoda.  We  can  use  these  ebai'acters,  in  classifying 
insects  into  suborders,  as  they  are  common  to  the  whole  order. 
Hence  the  use  of  characters  drawn  from  the  wings  and  month- 
parts  (which  are  sometimes  wanting),  leads  to  artificial  dis- 
tinctions, as  they  are  peripheral  organs,  though  often  convenient 
ill  our  first  attempts  at  classifying  and  limiting  natural  groups. 

The  abdomen.  In  the  hind  body,  or  third  region  of  the 
trunk,  the  three  divisions  of  the  typical  ring  (ai-tln-omere),  are 
entire,  the  tergum  is  broad  and  often  not  much  gi-eater  in  ex- 
tent than  the  sternum ;  and  the  pleurites  also  form  either  a 
single  piece,  or,  divided  into  an  epimemm  and  episternum, 
form  a  distinct  lateral  region,  on  which  the  stigmata  are  sit- 
uated. The  segments  of  the  abdomen  have  received  from 
Lacaze-Dutliiera  a  still  more  special  name,  that  of  urite,  and 
the  different  tergal  pieces  belonging  to  the  several  rings, 
but  especially  those  that  have  been  modified  to  form  the  genital 
armor  have  been  designated  by  him  as  tetrgites.  We  have 
applied  this  last  term  to  the  tergal  pieces  generally.  The  tyiii- 
eal  number  of  abdominal  segments  is  eleven.  In  the  lowest 
insects,  the  Neuroptera,  there  are  usually  eleven ;  as  we  have 
counted  them  in  the  abdomen  of  the  embryo  of  Diplax.  In 
others,  such  as  the  Hymenoptera  and  Lepidoptera,  tliere  may 
never  be  mo^e  than  ten,  so  far  as  present  observation  teaches 
us. 

The  formation  of  the  sting,  and  of  the  male  intromittent 
organ,  may  be  observed  in  the  full-grown  lai'va  and  in  the  in- 
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complete  jrapa  of  the  Humble-bee,  and  other  thin-skinned 
Hymenoptei-ous'  larvte,  and  in  a  less  satisfactory  way  in  the 
yonng  Dri^on-flies. 

If  the  larva  of  the  Humble-bee  be  taken  just  after  it  has 
become  full-fed,  and  as  it  is  about  to  enter  upon  the  pupa  state, 
the    elements 
o"  a  __^S_      {stemo  -  rhab- 

^jjSu)T~^       "vxyy""    '^'^'^^  Lacaze-   | 


Y  Duthiei's) ,  oi 
tubercles 
destined  to 


Fig.  16. 

form  the  ovipositor,  lie  in 
separate  pairs,  in  two  groups, 
axposed  distinctly  to  view, 
as  in  Figures  14-18.  The  ovipositor  thus  consists  of  three 
paii-s  of  slender  non-ai'ticulated  tubercles,  situated  in  joxtsv- 


position  on  each  side  of 
the    mesial    line    of    the 
body    The  fo'st  pair  arises  y 
from  the  eighth  abdommil  I 
img    ind  tlie  second  an! 
thud  pan  giow  out  from 
the  nmth  img     The  ea 
of  the  first  pan  scir<.(,l\ 
leaoh  beyond  the  babe  of 
the  thnd  pair     With  the 
giowth  of  the  semi  pupa 
the  end  of  the   abdomta 
decieases   in   size,  and  is 


Fig.  17. 


Fig.  18. 


Fio  14  Eud  leiitB  of  U  e  Btinp;  oi  ovipositor,  of  the  Hlimble-bee.  9,  9,  10, 
fiteraites  of  Bightli.  ninth,  and  tenth  abdomina!  dugs  In  the  iKi'va.  a,  flret  pair,  eitii- 
ated  on  the  eighth  ateniita;*,86cond  and  innerpalr;  and  «,  the  outer  pair.  Thelet^ 
tevLiiB  is  the  same  in  flgures  ll-M.  The  Inner  pidr  l^),  forma  the  tnie  ovipositor, 
through  which  tiie  eggs  are  supposed  to  pass  whan  laid  by  Uie  Insect,  l^e  two 
outer  pairs,  a  and  o,  sheathlug  the  Inner  pair. 

Fig.  10.    The  same  a  little  farther  advanced. 

Fid,  IB.    The  same  at  a  later  stage,  the  three  pairs  appro:c1inaHng. 

Fia.  17.  The  three  pairs  now  appear  as  if  together  growing  il-om  the  base  of  the 
ninth  B^ment;  17 «,  aide  view  of  the  same,  showing  the  end  of  the  abdomen  grow- 
ing smaller  through  the  dimioutlon  in  size  of  the  under  side  of  the  body. 

Fig.  18.  The  tliree  pairs  ofrhabdiies  now  neaily  equal  in  bIzo,  and  neoi'ly 
ready  to  unite  and  form  a  tabe;  18a,  side  view  of  the  same;  the  end  of  the  abilo. 
men  still  more  pointed :  the  ovipo^torle  situated  between  the  seventh  and  tenth 
rings,  and  iii  purtiaU;  retracted  withhi  the  bod;. 
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gradually  incurved  toward  the  base  (ilg.  18),  and  the  three 
pairs  of  rhabdites  approach  each  other  so  closely  that  the  two 
outer  ones  completely  eusheath  the  inner,  until  a  complete 
extensible  tube  is  formed,  which  is  gradually  withdrawn  entirely 
within  the  body. 
The  male  genital  organ  is  originally  composed  of  three  paks 
(two  pairs,  apparently,  in  ^s- 
aChna,  Fig.  19)  of  tubercles  all  I 
arising  from  the  ninth  abdominal  \ 
ring,  being  sternal  outgrowtlis 
and  placed  on  each  side  of  the 
mesial  line  of  the  body,  two  be-  ^<s-  20. 
ing  antenor,  and  very  unequal  in  size,  and  the 
rig.  19.  third  pair  nearer  the  base  of  the  abdomen.  The  ex- 
ternal genital  organs  cannot  be  considered  as  1 1 
in  any  way  homologous  with  the  limbs,  which  1 
are  articulated  outgrowths  budding  out  be-  1 
tween  the  sternal  and  pleni 
pieces  of  the  artkrome)-e.* 

This  view  will  apply  to  the  j 
genital  armor  of  all  Insects,  si 
far  as  we  have  been  able  to  observe.  It  is 
so  in  the  pupa  of  ^sdma  {Fig.  21),  and 
the  pupa  of  Agrion  (Fig.  22),  which  com- 
pletely repeats,  in  its  essential  features,  the 
structure  of  the  ovipositor  of  Bombus.  Thus  in  ^schna  s 
Agrion  the  ovipositor  consists  of  a  pair  of  closely  appressed  ensi- 
form  processes  which  grow  out  from  mider  the  posterior  edge  of 
the  eighth  abdomina!  ring,  and  are  embraced  between  two  pairs 

*  Iliis  term  Is  propoaed  as  lietter  deflnInK  Uie  Ideal  ring,  or  primary  zoological 
BiBinent  of  an  atdoulated  animal  than  the  teims  fioni^s  or  notinite,  which  seem  tc» 
vKgne ;  we  also  propose  the  term  arlkroderm  for  the  oater  crust,  or  Ijody  wails,  of 
Articulates,  nod  arthropteura  for  the  plaiiral,  at  limli-bearing  region,  of  the  hody, 
heing  that  portion  of  the  arthromere  situated  between  the  tergite  and  sternite. 

Fio.  18.  The  rndiments  of  the  niala  intromlttent  organ  of  the  pupa  of  ^achna, 
consisting  of  two  flattened  tubercles  eitiiiit«d  on  the  ninth  ring;  Che  outer  pair 
laige  and  rounded  inclosing  the  smaller  linear  oval  pair. 

Fig.  20.  The  same  In  the  Hiimhie-hee,  hut  consisOng  of  three  p^raottnbercies, 
x,y,Xi  S|9, 10.  (he  Inst  three  segments  of  the  abdomen. 

FiQ.  21.    The  radimentnry  ovipoeitar  of  the  pniia  of  JUschna,  a  Drngon-ily. 

Fig.  aa.  The  same  in  pupa  of  Agrion,  a  amall  Dragon-fly.  Here  the  rudinieiits 
of  theelaventhabdominaliingaresBen.ii,  Ihebase  of  one  of  the  abdominal  ISIbb 
gills.— i%8. 14-32  oHginai, 
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ofthi  Ian  llfo-mp  cg  ofs  In  fo  m  nlstruct  e,  arising 
from  tl  e  ste  n  te  of  t!  n  th  u  g  The&e  (.te  al  outgrowtlis 
lo  not  honol  g  ze  w  th  t  e  til  for  n  i  tei  lelle,  jointed 
ai  1  endage«  of  the  ele  e  th  g  a  see  in  the  Pe  'lidEe  and 
nost  ISe  opt  r  ani  0  thoit  r  (e  pec  ally  n  Mantis  tes- 
sel  at      whe  e    tl  ey    (F  g    23)      loselj   i„jj^  r"^^~~~ 

resen  ble   antennas)    wluch    a  s  ng    \s  "^^ 

the    do  f  o  n  tl  e  nth  opleural  or  1  mb-  ip— — 1^ — 's—^ 

heai  n^    e^  on       the  bo  j  b  tw  e  n  r  g      . 

the  sttmum  and  epistcrnura,  aie  stiictlj  homologous  with  the 
abdominal  legs  of  the  Myriapoda,  the  "false  legs"  of  cater- 
pillars, aiid  the  abdominal  legs  of  some  Neuropterous  larvte 
{Corydalis,  I'kryganeidce,  etc.). 

It  ■will  thus  be  seen  that  tlie  attenuatecl  fonn  of  the  tip  is 
produced  by  the  decrease  in  size  of  certain  paits,  the  actual 
disappearance  of  otiiers,  and  the  perfeetiou  of  those  paits  to 
be  of  future  nse.  Tims  towai'ds  the  esti-enoity  of  the  body 
the  pleurites  are  absorbed  and  disappear,  the  tergites  overlap 
on  the  sternites,  and  the  latter  diminish  in  size  and  are 
withdrawn  within  tlie  body,  while  the  last,  or  eleventh  sternite, 
entirely  disappeai's.*  Meanwhile  the  sting  grows  laa'ger  and 
fer,  until  iinaUy  we 
have  the  neatly  faahioned 
abdominal  tip  of  the  bee 
concealing  the  complex 
-  sting  with  its  intricate 
system  of  visceral  vea- 
Fig-  24,  sels  and  glands. 

The  ovipositor,  or  sting,  of  al!  insects,  therefore,  is  fonned 
on  a  common  plan  (Fig,  24).    The  solid  elements  of  the  arthi'o- 

ordec  to  form  the  long  respiratory  tube  of  this  Insect,  the  tergite  anii  stemite  of  the 
preicenital  (eightli)  Begment  are  abovted,  wliile  the  plenritee  are  enoxmonsly  en- 
larged and  elongated,  BO  aa  to  carry  the  stigmata  far  out  to  tbe  end  of  tlie  long  tube 


rra.  M.  MealplanofthBBtruetnraot  the  ovipositor  in  the  adult  insect.  1-71, 
tha  tergites,  connected  by  dotted  linos  with  tlieir  eorreaponding  sternilaB.  *,  the 
eighth  tergile,  or  anal  scale;  e,  epimornm;  a',  a,  two  pieces  ftnmingthe  onta!^  pair 
of  rhabdites;  *,ttie second  paii',  or  stylets;  and/,  Uie  inner  pair,  or  sting;  rf,  Ihe 
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mere  are  iiiodifled  to  form  the  pai'ts  supporting  tlie  sting  alone. 
The  external  opening  of  the  oviduct  is  always  aitnated  between 
the  eighth  and  ninth  segments,  while  the  anal  opening  Ues  at 
the  end  of  the  eleventh  ring.  So  that  tliere  are  really,  as 
Lacaae-Duthiers  observes,  three  segments  interposed  between 
the  genital  and  anal  openings. 

The  various  modifications  of  the  ovipositor  and  male  organ 
will  be  noticed  under  the  different  suborders. 

The  Stkuctuee  op  the  Head.  After  studying  the  com- 
position of  the  thorax  and  abdomen,  where  the  constituent 
parts  of  the  elemental  ring  occur  in  their  greatest  simplicity, 
we  may  attempt  to  unravel  the  intricate  structure  of  the  bead. 
We  ai-e  to  determine  whether  it  is  comixjsed  of  one,  or  more, 
segments,  and  if  several,  to  ascei-tain  how  many,  and  then  to 
learn  what  pai-ts  of  the  typical  arthromere  are  most  largely 
developed  as  compared  with  the  development  of  similai-  paits 
in  the  thorax  or  abdomen.  In  this,  perhaps  the  most  difficult 
problem  the  entomologist  has  to  deal  with,  the  study  of  the 
head  of  the  adult  insect  alone  is  only  guesswork.  "We  must 
tra«e  its  growth  in  the  embiyo.  Though  many  writers  consider 
the  head  as  consisting  of  but  a  single  segment,  the  moat  emi- 
nent entomologists  have  agreed  that  the  head  of  insects  is  com 
posed  of  two  or  more  segmenta.  Sarigny  led  the  v  a>  to  these 
discoveries  in  transcendental  entomology  bj  ititing  tint  the 
appendages  of  the  head  are  but  modifted  limbs,  and  homol 
Ogous  with  the  legs.  This  view  at  once  gave  a  clue  to  the 
complicated  stiucture  of  the  head.  If  the  xntenn*  and  biting 
organs  are  modified  limbs,  then  there  must  be  m  elemental 
segment  present  in  some  form,  howevei  slightly  developed  m 
the  mature  insect,  to  which  such  lunbs  ai-e  attached.  But  the 
best  observers  have  differed  as  to  the  supposed  number  of  such 
theoretical  segments.  Burmeister  believed  that  there  were  two 
only ;  Carus  and  Andouin  thought  there  were  three ;  McLeay 
and  Newman  four,  and  Straus-Durckheim  recognized  seven. 
From  the  study  of  the  seraipupa  of  the  Humble-bee  (Bombus) 

support  of  Seating;  c,  the  support  of  the  stylPtW.  X,  thennns;  O,  the  outlet  of 
flio  oriduet.    The  seventh,  eightli,  auii  DiutJi  slevuitea  are  aborted.— ii^'om  Lacase- 
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and  se\eial  low  Weuiopteious  foms  i  the  liiva  of  Ej:i7ie?i(fti-((, 
but  chiefly  the  emlr^o  ol  Dplix  a  Iragyii  fly,  ive  have  con- 
cluded tliat  theie  are  =ieieii  5uch  elemental  segments  in  the 
bead  uf  lusecti 

That  theie  are  four  oiiespoudmg  to  the  jointed  appendages, 
I  e  the  Ubium  oi  second  maxilla  the  flist  mixillje,  the  maii- 
dihles  and  the  antonnte  seems  indisputable  But  where  else 
are  we  to  lool  loi  jointed  appendages  in  an  insect's  head?  We 
must  go  out  of  the  class  of  Insects  aiid  study  the  stalk-eyed 
Crustacea  such  as  the  Lobster  w  hei  e  the  eye  is  supported  on  a 
two-jomted  stalk,  which  has  been  homologized  with  the  limbs. 
While,  therefore,  the  eyes  of  insects  are  nei'ei'  "stalked,"  as  in 
the  Lobster  and  Shrimp,  they  are  evidently  developed,  as  in 
the  Crustacean,  upon  a  separate  segment  (or  its  iiidiraeiits), 
which  may  be  called  the  "  ophthalmic  ring,"  and  which  is,  there- 
fore, the  fifth  cephalic  ring.  In  advance  of  the  eyes  are  nor- 
mally placed  the  three  ocelli,  though  in  the  highest  Insects  (the 
Diptera,  Lepidoptera,  and  Hymenoptera)  they  appear  to  be 
situated  in  the  rear  of  the  eyes. 

Each  of  these  three  ocelli  is  situated  upon  a  distinct  piece ; 
but  we  must  consider  the  anterior  single  ocellus  as  in  reality 
formed  of  two,  since  in  the  immature  pupa  of  Bombus  the 
anterior  ocellus  is  diiferently  shaped  &om  the  two  posterior 
ones,  being  transversely  ovate,  resulting,  as  I  think,  fi'om  tlie 
fbsion  of  two  originally  distinct  ocelli,  and  not  round  like  the 
other  two.  There  are,  therefore,  two  paira  of  ocelli,  and  hence 
they  grow  from  the  rudiments  of  a  sixth  and  seventh  ring 
respectively. 

Now,  since  the  artJtropleurai  is  the  limb-bearing  region  in 
the  thorax,  it  must  follow  that  this  region  is  lai^ely  developed 
in  the  head,  to  the  bulk  of  which  the  sensory  and  digestive 
organs  bear  so  large  a  proportion ;  and  as  all  the  parts-  of  the 
head  are  subordinated  in  their  development  to  that  of  the  ap- 
pendages of  which  tliey  form  the  support,  it  must  follow  logi- 
cally that  the  larger  portion  of  the  body  of  the  head  is  pleural, 
and  that  the  tergal,  and  especially  the  sternal,  pai-ts  are  either 
very  slightly  developed,  or  wholly  obsolete.  Thus  each  region 
of  the  body  is  characterised  by  the  relative  development  of 
the  three  parts  of  the  arlhromere.     In  the  abdomen  the  upper 
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(tergal)  and  under  (steraal)  sui'faces  are  most  equally  devel- 
oped, while  the  pleiu'al  line  is  reduced  to  a  iniiiimum.  In  the 
thorax  the  pleural  region  is  muoL  more  developed,  either  quite 
as  much,  or  often  more  than  the  upper,  or  tergal  portion,  while 
the  sternal  is  reduced  to  a  minimum.  In  the  head  tlie  plem-itea 
foi-ra  the  main  built  of  the  region,  the  stemites  are  reduced  to 
a  minimum,  and  tlie  tergites  may  be  identified  in  tlic  occiput, 
the  clypeus,  and  labrum. 


(HvpotketieaT}, 

First  Segment 

{First  Occllaj-y), 
Seconcl  Segment 

(Seuwiiii  Ocdlary), 
Third  Segment 

{Opkthalmio), 
Fourth  Segment 

(AiU-mwirii), 


i  Segments  OP  the  Head  a 
EOINKING  \V1TH  THE  MOST  A 
Freoral. 

Tergal, 

I  Pleural, 

\  Pleural, 

\  rleural, 

I  Doiiral, 

Fostoral. 

\  Pleural, 


Eyes. 
Anteniiie. 

Mandibles. 
First  maxilli 


Plftii  Segment 
Sixth  Segment 

{Firat  Maxiilary), 

Seventh  Segment         ^Tergal  (occiput),  f  cppond  maxilliE 

{Second Maxillary, or     \ Pleural  (gena),      \     ,°  ^. ™^""^ 

LaMai),  )  Stomal  (gula),       (     (.-Uibium). 

Tlie  Appendages.  We  naturally  begin  with  the  thoracic 
appendages,  or  kgs,  of  which  thei-e  is  a  pair  to  each  ring.  The 
leg  (Fig.  25)  consists  of  seven  joints,  the  basal  one,  the  coxa^  in 
the  Hymenoptera,  Lepidoptera,  and  Diptera,  consisting  of  two 

*  1q  the  fli'at  column  are  enumerated  the  Eeven  rings,  or  aesmanta,  composiug 
the  heHcl.  The  tei'gal  parts  (i.e.  tlieUbrmn,  ot>lpliaTynK,mul  clypeuB),  situated  lu 
fioiit  of  tha  ocelli,  are  left  out  la  enumerating  the  eeven  segments,  ae  they  are  not 
Buiiposad  by  the  auQior  to  belong  to  either  of  those  sefpnente. 

appondaijes  they  tear.    In  Iho  Beeoud  Dolnmn  ia  given  [Le  part,  or  pans,  of  the  Idc^u! 

1K^  foQiid  Dig  neiacB  at  the  oi'gans  attaehad  Co  thc-lr  carrcspoiidiug  eijginentE,  titgluiiiiig 
with  thu  front  utia  guJng  back  lo  the  base  of  the  head. 
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pieces,  I.  e.  the  coxa  and  trockantine  (see  Fig.  12)  ;  the  tro- 
duiTiter;  the  femur;  the  tibia,  and,  lastly,  the  tarsus,  which  is 
subdivided  into  from  one  to  five  jointSj  tlie  latter  being  qa    ^ 
the  normal  number.     The  terminal  joint  ends  in  a  pair  ^^-HT^ 
of  claws  between  which  is  a  cushion-like  sucker  called  Jjo 

the  pulvillus.    Tliis  sucking  disk  enables  the  Fly  to     "^^ 
walk  npside  down  and  on  glass.  ^^ 

In  the  larva,  the  feet  are  short  and  horny,  and  the  Fig.  as. 
joints  call  be  still  distinguished.  In  Myiiapods,  each  segment 
of  the  abdomen  has  a  pair  of  feet  like  the  thoracic  ones.  We 
must  consider  the  three  pah-s  of  spinnerets  of  Spiders,  which 
are  one  to  three-joint«d,  as  homologous  with  the  jointed  limbs  of 
the  higher'  insects.  In  the  six-footed  insects  (Hexapoda),  the 
abdominal  legs  are  deciduous,  being  present  in  the  Coleopterous 
grub,  the  Dipterous  maggot,  the  caterpillar,  and  larva  of  the 
Saw-fly,  but  disappearing  in  the  pupa  state.  They  are  often, 
as  in  most  maggots,  either  absent,  or  reduced  in  number  to  the 
two  anal,  or  terminal,  pair  of  legs  ;  while  iu  the  Saw-flies,  there 
are  as  many  as  eight  pairs.  These  "false"  or  "prop-legs" 
are  soft  and  fleshy,  and  without  articulations.  At  the  retrac- 
tile extremity  is  a  crown  of  hooks,  as  seen  in  caterpillars  or  the 
hind-legs  of  the  larva  of  Chironomus  (Fig.  26),  in  which  the 
prothoracie  pair  of  legs  is  reduced  to  inarticu- 
late fleshy  legs  like  the  abdominal  ones. 

Tlie  position  of  the  diffterent  pairs  of  legs 
deserves  notice  in  connection  with  the  principle 
of  "  anterioposterior  symmetry."  The  fore- 
legs are  directed  forwards  like  the  human  arms,  Fig.M. 
but  the  two  hinder  pairs  are  directed  backwards.  In  the  Spiders, 
three  pairs  of  abdominal  legs  (spinnerets)  are  retained  through- 
out life ;  in  the  lower  Hexapods,  a  single  pair,  which  is  ap- 
pended to  the  eleventh  segment,  is  often  retained,  but  under 
a  form  which  is  rather  like  an  antenna,  than  limb-like.  In 
some  Neuropterous  larvse  {Ph-yganea,  Gorydalus,  etc.)  the 
anal  pair  of  limbs  ai-e  very  well  marked ;  they  constitute  the 
"anal  forceps"  of  the  adult  insect.  They  sometimes  become 
true,  many-jointed  append^es,  and  are  then  remarkably  like 
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antennie,  as  In  the  instance  of  Mantis  tessellata  described  by 
Lacaze-Dutluera  (Fig.  23).  In  the  Coeltroach  these  append- 
ages, sometimea  called  "anal  cerci,"  resemble  the  antennae  of 
the  same  insect.  In  the  Lepidoptera  and  Hymenoptera  tliey 
do  not  appear  to  be  jointed,  and  are  greatly  aborted. 

TJie  Wings.     The  wings  of  insects  Ih'st  appeax  as  little  soft 

vascular  sacs  permeated  by  trachese.*   They  gi-ow  out  in  tlie 

prepai-atory  stages  (Fig,  27)  of  the  pupa  from  the  side  of  tlie 

J  thorax  and  above  the  insertion  of  tlie 

legs,  i.e.  between  the   epimerum  and 

n  tergum.    Dming  tlie  pupa  state  they 

are  pad-like,  but  when  the  pupa  skin  is 

^^1A_ thrown  off  they  expand  with  air,  and 

in  a  few  minutes,  as  in  the  Butterfly, 
enlai^e  to  many  times  their  original 
size.  The  wings  of  insects,  then,  are 
simple  expansions  of  the  crast,  spread 
over  a  ft-ameworli  of  honiy  tubes. 
These  tubes  are  really  double,  consist- 
ing of  a  central  trachea,  or  air  tube, 
^^'  inclosed  within  a  larger  tube  filled  with 

blood,  and  which  performs  the  ftinctions  of  the  veins.  Hence 
the  aeration  of  the  blood  is  caii-ied  on  in  the  wings,  and  thus 
they  serve  the  double  purpose  of  lungs  and  organs  of  flight. 

The  number  and  situation  of  these  veins  and  their  branches 
(veinlets)  are  of  great  use  in  separating  genera  and  species. 
The  typical  number  of  primaiy  veins  is  five.  Tliey  diverge 
outwai'd  at  a  slight  angle  from  the  insertion  of  the  wing,  and 
are  soon  divided  into  veinlets,  from  which  ci-oss  veins  ai'e 
thrown  out  connecting  with  others  to  form  a  net-work  of  veins 
and  veinlets,  called  the  venation  of  the  wing  (Figs.  28,  29). 
The  interspaces  between  the  veins  and  veinlets  are  called  cells. 
At  a  casual  glance  the  venation  seems  very  iiregular,  but  in 
many  insects  is  simple  enough  to  enable  us  to  trace  and  name 
the  veinlets.    The  Ave  main  veins,  most  usually  present,  are 

Fio.  IT.  The  semiiinpa  of  JSoJobfis,  the  IntVB  skin  liavinj  baen  ramOFBd,  show- 
ing the  two  pairs  of  nulimontary  winga  gcowlng  out  from  the  meBoUioriiK  (t),  .ind 
metathorax  (m).  n  aiid  tiie  sofbh  Buooeeding  dots  i-epresent  the  eight  abdomiuol 
BtlgmaSa,  the  flrat  one  (n)  being  in  the  pnpa  sitnatert  on  the  thorax,  Hinoe  the  first 
liiigof  tlisabdomenla  in  UiUetHgeJoioeil  to  the  thorax.  — OriffiiioZ. 
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called,  beginning  at  the  casta,  or  front  edge,  the  costal,  mhixistal, 
1  edan  s  6  ledian  a  id  ler  al  and  sometimes  the  median 
dmdea    nto  two    mals  ng   sti,  ^         Fig.  in. 

I  e  ni      The  costal    en    si 
d   1  led    tl  e  su)  coital  an  1  n 
dian  ae  dnded  into  «e  eial  \ 
branchea  wh  le  the  a  ibmed  an 
and  mternnl  are  usuallj  simi  le 

The  venation   of    the   fore- 
innga  afforls  excellent  ma  ks 

I I  sei  arit  ig  genera  b  t  tl  ^t 
of  the  hnl  wmga  vaiies  lesi 
and  IS  consequently  of  less  use. 

The  wings  of   many  insects 
are  divided  by  the  veins  into 
three    well-marlied   areas ;    the 
costal,     median,     and    internal. 
Tlie  costal  area  (Fig.  31  b)  forms 
the  front  edge  of  the  wing  and 
is  the   strongest, 
since  the  veins   are 
nearer  togetlier  than  li 
elsewhere,  and  thus  ■; 
afford   tlie   greatest 
resistance  to  the  air  i>ig.  2». ' 

Fig.  2S.  Fore  and  hbd  wings  of  aButterfly,  showing  tliB  vanatlon.  I,  fore  wing: 
o,  coBtal  vein;  b,  subooatol  vein;  *1,  62,  43,  61,  61,  five  subcoattil  veinlets;  o,  inde- 
pendent vein  (it  la  sameUmea  a  briinch  of  the  anbcoeCal,  and  Bometimee  of  the  me- 
djanvein);  ij,  median  vein;  (21,  ifZ,  ijS,  <J4,fi)urmediBaTeinletB;  «,eiibmedlanTeln; 
/,  internal  vein;  h,  interno-mediaii  veinlat  [rarely  found,  according  to  Douhleday, 
except  In  PitpiUo  and  tlorpho) ;  6  and  il  are  sitaoted  in  the  "  discal  cell;  "^i,  1^2,  gs, 
the  upper,  middle,  and  lower  dlscal  veinletG.  In  the  Bomhyoldie  nnd  roan?  oChev 
mothB  gl  and  pa  are  throim  off  from  the  Bnbcoatal  and  median  veins  respectively, 
meeting  In  the  middle  of  the  cell  at  jj a.   They  ore  nometimes  wholly  absent, 

II.  The  hind  wing;  the  lettering  and  names  of  the  veins  and  veinlets  the  same 
as  in  the  fore  wing.  —  S%ft«j  cftonaefiyw™  DoMWednp. 

FiQ.  23,  Fore  \viQg  of  a  Hymertoplerous  hiseot,  o,  costal  vein;-(c,  suhoostal 
vein;  m,  median  vein;  sm,  eubmedian  vein;  i,  internal  vein;  o,  1,2,3,  the  llTEt, 
second,  and  thii'd  costal  cells;  the  second fl^quentlT' opaque  and  tben  called  the 
pierostisBi'i.  sc,  I,  U,  3,  i,  the  four  BUhcostal  cells;  m,  1,  S,  3,  i,  the  median  cells; 
am,  1,2,3,  the  three  submcdian  cells ;  ii.Cbe  Intevnal  cell ;  this  Is  sometimes  divided 
juto  tivo  cells,  and  the  number  of  all  but  the  costal  cells  is  mconatant,  the  outer 
row  of  cells  (1,  4,  3]  being  tlie  first  to  disappear. 

The  eosfarffrfae  extends  from  e  ton;  the  outer  c,the'i?i™;  the  ™*er  edge  extends 
from  the  apex  (c>  to  a,  and  the  inner  edge  extends  fi-ora  (e,  the  Inner  angle,  to  the 
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insical  lile-like  or- 
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duimg  flight     The  median  area  (Fig  31  a)  k  the  I'ugeat    It  is 
m  the  gri,sshoppeia  and  ciickets  sometimes  modihed  to  torm  a 
miTJicil    org  111,     being 
hum  hie     as    in    the 
CE    lik  s  (Fig  30),  or  / 
'   iisphke  as  in  Atthyp-  r 
tela  (Fig    31a).     The  \ 
internal  aiea  {r)  i 
smallest,   anl  less  dis- 
g  tincth  mirked  tlian  the 
two  othei  legions;   the  i 
gin  of  Oidiehm  im  vulgare,  a  common  grass- 
hopper (Fig.  32  d)  is  situated  on  this  ai-ea. 
^      Fig,  si*  The  limits  of  the  edges  of  the  wing  vary 

almost  eveiy  genus,  and  their  eompai-ative  length  affords 
[cellent  generic  characters.  The  front  edge  (Fig.  29)  is  called 
the  costal,  its  tei-mina- 
tion  in  the  outer  angle 
of  the  wing  is  calletl 
the  apex;  the  outer  edge 
is  situated  between  the 
apex  and  the  inner  an- 
gle, between  which  and 
the  base  of  the  wing  is 
the  inner,  or  internal,  | 
edge.  These  distinc- 
tions are  of  most  use  ) 
in  describing  the  butter- 
flies and  moths. 
»  The  Append<jges  of 
Fis-si«.  (fteSead.  These  organs 
are  divided  into  two  gioups, 
the  first  of  which  comprise  the 
sensory  organs,  i.  e.  the  ocelli, 
eyes,  and  antennie,  nhich  aie  attached  to  the  region  in  front 
of  the  mouth,  or  preoral  region  of  the  head.  The  second 
group  consists  of  the  sensorio-digestive  appendages,  combining 
the  power  of  flndmg  and  seizing  the  food  and  preparing  it  for 
digestion,  Tliey  are  inserted  behind  the  mouth  and  belong 
to  the  pastoral  region  of  the  hcnd. 


Fig".  32. 
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We  will  first  describe  the  ocelli,  which  are  theoretically  the 
most  anterior  organs  of  the  head,  ending  with  the  basal  appen- 
dages, the  labium  (second  maxilla)  being  the  hindermoat. 

The  simple  eye,  Ocdlus,  or  Stemma,  is  the  simplest  form  of 
the  eye.  Its  most  elementary  form  (seen  in  the  lai'va  of  the 
Bot-fly  and  the  Cecidomyian  larva  of  Miastor)  is  that  of  a  brown 
spot,  or  group  of  pigment-eells  lodged  under  the  skin  and 
against  which  a  nerve-filament  impinges.  Over  this  spot  New- 
port states  that  the  tegument  is  transparent  and  convex, 
resembling  a  trae  cornea,  or  eye-lens.  A  well-developed 
ocellus  consists,  according  to  Newport,  of  a  "very  convex, 
smooth,  single  cornea,  beneath  which  is  a  spherical  crystalline 
lens,  resting  upon  the  plano-convex  surface  of  the  expanded 
vitreous  humor,  the  analogue  of  the  transparent  cones  of  the 
compound  eyes."  Miiller  believes  that  the  function  of  the  ocelli 
ia  the  perception  of  nearer  objects,  while  that  of  the  compound 
eyes  is  to  see  raore  distant  objects.  The  ocelli  constitute  the 
only  visual  organs  in  the  Myriapods  (except  Cermatia),  the 
Arachnida,  and  the  lai'vte  of  many  Six-footed  Insects ;  they 
are  usually  fi-om  one  to  six  on  a  side.  In  adnlt  insects 
they  are  generally  tlu-ee  in  number,  a 
are  generally  present  except  in  the  lai^e  ^ 
majority  of  Coleoptera.  Their  rmririal  site  ' 
is  in  front  of  the  eyes,  but  tliey  are  usually  rig.  aa. 

thrown  back,  during  the  growth  of  the  insect,  behind  the  eyes, 
on  the  vertex,  or  topmost  part  of  tlie  heat!  (Fig.  3.5). 

T]ie  Compound  Eyes  are  a  congeries  of  simple  eyes.  During 
the  growth  of  the  insect  the  simple  eyes  of  the  larva  increase 

llgs^    in  number,  and  finally  coalesce  to  form  the  compomid 

^^  eye,  or  compound  coniea,  the  surface  of  which  is 
Tig.  u.  veiy  convex  and  protuberant  in  the  predaceous  insects, 
or  those  requiring  an  extended  field  of  vision. 

The  number  of  facets,  or  coraere,  vaiy  from  fifty  (hi  -the  Ant) 
to  S,650,  the  latter  number  being  counted  by  G-eoflVoy  in  the 
eye  of  a  Butterfiy.  These  facets  are  usually  hexagonal,  as  in 
the  Dragon-fly  (Fig.  84),  or,  rarely,  quadrangular. 

FiO,  3S.    Ocelli  of  three  apeciea  of  Sand-H-aspa,  Pompilus From  Cresson. 

Fio.  Si.  Tlivee  hexagonal  faeeta  of  the  compound  eye  of  a  foesil  nragnil-nj-, 
ercfltly  magnilied.— JVom  Dawson, 
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The  Antinncp-  (Figs  35,  36)  ai'e  inserted  usually  in  the  adult 
se  t  between  o  n  fiont  of  the  e  e  though  no-mallj  tl  e 
a  tenni  y  s  poste  to  the  ]  htl  hmc  g 
It  s  o  n  allj  a  lo  g  fil  f  m  slen  ler  no  nj 
JO  oted  a]  i  e  lage  n  le  go  ng  g  ent  cha  ges 
m  f o  m  1V1  en  t  s  h  glilv  pee  al  zed  as 
Coleoite  a  a  I  HiTne  oite  a  t  9  d 
nto  tl  ee  parts  the  hasal  o  s  nj;  e  tl  e  n  d  He  - 
or  _2  1?  -^^  iJid  the  te  n  nil  [  ait  u    flageU  ^     ^^ 

Fg  &   0     iavol    wh  eh  usuallj  eomi      es  the  gieate    pait  of 
the  antenna. 

It  19  bel  e  ed  b^  some  tl  at  tl  e  sen  e  of  hei  g  s  lo  Ige  1 
n  the  antenufe  th  gh  S  el  1 1  has  1  go  e  e  1  an  btory 
at  1 1  t  s  t  ate  I  at  the  base  of  the  abdo  e  of  son  e  d 
u  the  fo  e  leg   of  otl  ei  si  ec  ei  of  G  a  si  o]  i  e  s 

Ml'.  J.  B.  Hicks  has  made  the  latest  studies  on  the  auditory 
appai'atus.  According  to  him  "it  coHsists  first  of  a  cell,  sac, 
or  cavity  filled  with  fluid,  closed  in  from  the  air  by  a  mem- 
brane analogous  to  that  wliit-h  closes  the  foramen  ovale  in  the 
higher  animals ;  second,  that  this  membrane  is,  for  the  most 
part,  thin  and  delicate,  but  often  pixyects  above  the  surface,  in 
either  a  hemispherical,  conical,  or  canoe-shaped,  or  even  hair- 
like form,  or  variously  mai'ked ;  thirdly,  that  the  antennal  nein'c 
gives  off  branches  which  come  in  contact  with  the  inner  wall  of 
the  sacs ;  but  whether  the  nerve  enters,  or,  as  is  most  probable, 
ends  in  the  small  internally  projecting  papilla  which  I  Jiave 
shown  to  exist  in  many  of  these  sacs,  it  is  veiy  difficult  to  say. 
The  principal  part  of  the  nerve  proceeds  to  these  organs,  the 
remaining  portion  passing  to  the  muscles,  and  to  the  I'oots  of 
the  hairs,  at  least  to  those  of  the  larger  sort."  On  the  otlier 
hand,  Lefeb\Te,  Leydig,  and  Gerstaecker  regai-d  this  so-called 
"auditory  apparatus"  as  an  organ  of  smell. 

The  antennae  have  also  the  sense  of  touch,  as  may  readily  be 
observed  in  Ants,  Bees,  and  the  Grasshopper  and  Cockroach. 
"The  Honey-bee,  when  eonstracting  its  cells,  ascertains  their 
proper  direction  and  size  by  means  of  the  exti-emitiea  of  these 

Fl8.  SS.   Fililhrm  auMnnn  of  Aiapkiioa, — From  Bnm. 

Fia.  S6.  A,  iHineltate  anteuaa  of  n  Latnel)I«orn  Beetle;  B,  antenna  of  n  Fly, 
nith  the  biieUe  thrown  olf  front  the  terminaL  Joint;  C,  bvistle-Uko  anl£una  of  a 
Dragon-flj,  LS>dhda.  —  iVtnn  SauAorn. 
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orgaoa;  while  the  same  insect,  when  evidently  affected  by 
sounds,  keeps  tliem  motionless  in  one  direction,  as  if  in  the  act 
of  listening."  (Newport.) 

After  cutting  off  one  oj  both  antennse  of  the  Jiine  beetle, 
Lachnostertia,  the  insect  loses  its  ijower  of  directing  its  flight 
or  steps,  wheeling  about  in  a  senseless  manner.  Dr.  Clemens 
ohsei-ved  that  the  Cecropia  moth  was  similarly  affected  after 
losing  its  antennae. 

The  Mamlibles  (Fig.  37)  ai-e  inserted  on  each  side  of  the 
mouth-opening.    They  usually  consist  of  but  a  single  joint, 


{^rSlQtii 


Kg.  3; 

representing  probably  the  basal  part  of  the  ideal  limb.  Tliis 
part,  however,  is  often  subdivided  by  two  longitudinal  ftin'ows 
into  three  pai'ts,  each  ending  in  a  "tooth"  of  unequal  size  for 
teailiig  and  cutting  the  food.  This  tripartite  form  of  the  man- 
dibles, to  which  attention  has  been  called  by  Mr.  Scudder,  is 
more  ftilly  earned  out  in  the  maxilla,  where  each  portion  is 
highly  specialized.  The  mandibles  vary  greatly  in  form  and 
size.  The  two  cutting  edges  are  usually  opposed  to  each  other, 
or  frequently  overlap  in  the  carnivorous  foi-ms.  Theii-  t 
often  concealed  by  the  elypeus  , 
1  and  labrura.  Their  motion  is 
transverse,  being  the  reverse  of 
the  motion  of  the  jaws  of  Ver- 
tebrates. 

The  Maxillm  (Figs.  38  &,  39)  are     Fig.  w. 
much  more  complicated  organs  than  tlie  mandibles.    They  are 

Flo.  87.  Different  forms  of  mandiblea.  A,  jnanSnAe  eif  Otdndela  purpurea;  B, 
Pliyltoptera,  a  green  grasBhopper ;  C,  Libeliula  Irimaailata ;  D,  Feipa  jnaoalaia,  or 
paper.maklng  Wasp ;  E,  "rostrum"  or  jointed  sucker  oi'the  Bed-bug,  Cimex  teofu- 
(nrfiiB,  consisting  of  mandiUes,  maxUlffl,  and  Inljinm;  F,  probosoia,  or  eudier,  of  a 
■Moflquitti,  Culex,  in  which  the  mandibles  are  long  and  lirlatle-Uke.—  Pmra  Sanborn. 
G,  mandible  of  Amphieoa ;  H,  mandible  of  Aeratut,  a  genua  of  Coetiihaftrs.— /Vnm 
Earn. 

¥ia.  38.  a,  mentum  andlabial  palpi;  h,  one  maxilla,  with  its  palpus,  of  Acru- 
(ut — From  Horn. 

FIG.  3i>.  Maxilla  of  Ansphiioa,  with  the  two  lobes  (stipes  and  laninln),  nnd  tiie 
palplferheaiingthetbai'.JoiiilcapBlpua.  — J'roniHDJ'n. 
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inserted  on  the  under  side  of  the  head  and  jtist  behind  the 
mouth.  Tlie  maxilla  consists  of  a  hasal  joint,  or  cardo, 
heyoud  which  it  is  subdivided  into  tliree  lobes,  the  stipes,  or 
footstalk ;  the  palplfir,  or  palpns-bearer ;  and  the  lacinia,  or 
Made.  The  stipes  fonns  the  outer  and  main  division  of  the 
organ.  The  lacinia  is  more  membranaceous  than  the  other 
parts,  and  its  upper  surface  is  covered  with  fine  hairs,  and 
forms  a  great  part  of  the  side  of  the  moutli.  It  is  divided 
into  two  lobes,  the  snperior  of  which  is  called  the  galea,  or 
helmet,  which  is  often  a  thick  double-jointed  organ  edged  with 
stilf  hairs,  and  is  used  as  a  palpus  in  the  Orthoptera  and  many 
Coleoptera.  The  inferior  lobe  is  attached  to  the  internal  angle 
of  the  lacinia.  It  terminates  in  a  stiff  minute  eiaw,  and  is 
densely  covered  with  stout  hairs.  The  maxillary  palpi  are 
long,  slender,  one  to  fonr-jointed  organs,  very  flesible  and  sen- 
sitive. 

The  maxillie  vary  greatlj'  in  the  different  groups.  Their  office 
is  to  seize  the  food  and  retain  it  within  the  mouth,  and  also  to 
aid  the  mandibles  in  comminuting  it  before  it  is  swallowed. 
This  ftmction  reminds  ns  of  that  of  the  tongue  of  vertebrate 
animals. 

The  labium,  or  second  maxUlce  (Fig-  40) ,  is  placed  in  front  of 

the  gula,  which  foi-ms  the  under  part  of  the  bead,  and  is  bounded 

„     on  each  side  by  the  genm,  or  cheeks,  and 

(\  mmstm  f)  f]  r\  posteriorly  by  the  occiput.    The  genie  are 

Y^-f^fey  V      J  bounded  laterally  l>y  the    epicranium   and 

V  V  LJ    the  under  side  of  the  eyes.     In  front  ai-e 

I'iB-  JO.  situated  the  basal  pai-ts  of  the  labium,  or 

second  maxdife,  which  embraces  the  svbmentum  and  meMum 

(or  labium  pioper).     The  labial  palpi  are  insei-ted  into  the 

mentum,  but  often  the  latter  piece  is  difl'erentiated  into  hvo, 

the  anterior  of  which  takes  the  name  of  palpiger^  called  by 

Dr.  Leconte  (Smithsonian  Miscellaneous  Collections)  the  ligida, 

and  the  palpi  originate  fi-om  them.    Tlie  ligula  is  the  front 

edge  of  the  labium,  being  the  piece  foi-ming  the  under  lip. 

It  is  often  a  fleshy  organ,  its  inner  surface  being  continuous 

Fig  40  tlgiila  and  laWal  palpi  of  ^mpfti; 
andwithoutparagloasio:  a.menfiim  of  Uie  en 
toolli  at  the  bottom  ul 
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with  the  soft  membrane  of  the  mouth.  In  the  Bees,  it  is  enor- 
mously developed  and  covered  with  soft  hairs.  It  is  often 
confounded  with  the  palpiger.  In  Hydrous  it  is  divided  into 
two  lobes.  In  most  of  the  Garabidce  and  Bees  it  is  divided 
into  three  lobes,  the  two  outer  ones  forming  the  paraglossce 
(Fig.  41wi),  and  acting  as  feelers,  while  the  middle,  nsnally 
much  longer,  forms  the  linfftia,  or  tongue,  being  the  continuation 
of  the  ligula.  In  the  bees,  where  r 
the  ligula  is  greatly  developed, 
it  performs  the  part  of  the  tongue  11 

Vertebrates,  and  aids  the  max- 
illie    in    collecting    nectar    and    | 
pollen. 

The  roof  of  the  mouth  is 
formed  by  the  lahi-um  and  the 
^iplMi-ynx  (Fig.  42c),  a  small 
fleshy  tubercle  concealed  beneath 
the  labi-um.  It  is  seen  in  the 
bees  on  turning  up  the  labrum. 
It  probably  corresponds  to  the 
"labellum"  of  Schiodte.  The 
labnim  (Fig.  41e)  is  usually  I 
transverse  and  situated  in  front 
of  the  dypms  (Fig.  416).  The  | 
shield-like  clypeus   is  the  bi-oad,  Fig.  *i. 

vieor-lifce,  square  piece  forming  usually  the  front  of  the  head. 
Behind  it  is  the  dypetis  postefrhr,  or  m2»'a-clypeus,  a  subdivision 
of  the  clypeus,  and  especially  observable  in  the  Hymenoptera. 
The  ^icraniwri  forms  a  large  part  of  the  head ;  it  is  bounded 
posteriorly  by  the  occiput,  on  the  sides  by  the  eyes,  and  in 
i^ont  by  the  clypeus,  and  though  usually  described  as  a 
single  piece,  is  really  composed  of  several.  The  ocelli  often 
appear  to  be  situated  upon  it,  though  in  reality  they  ai'e  placed 
upon  a  distinct  piece  or  pieces.  The  "epicranial  suture"  is  the 
line  of  junction  of  the  two   "procephalic  lobes"   (Huxley). 


Pio.  «.  Front  vlewof  thehead  of  a  Ijea,  ^niRiTiftorn.  o,  oonipoaniJ  eyesic 
Uiree  siripla  eyes,  situated  npon  Uia  epicranlam;  6,  clypeus;  e,  laliriim;  rf,  an 
tennie:/,  maiiUiblea;  f,raaiiills;  ft,  maxiJlaiT palpi ;  i,  palpiftr;j.  labial  palpi;  m 
parsgloaaoa ;  ft,  ligula,— fVom  Newporl. 
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(These  lobes  will  be  explained  faither  on  when  spealang 
of  then  development  m  the  bmbiyo )  Behind  the  epicia- 
mnm  ib  tlie  ocnj>ttt, 
VI  ba<<e  ot  the  head 
It  belongs  to  the  la- 
biil,  or  second  mai.- 
illaiy  segment,  and 
helpy  to  form  a  com- 
plete iiDg  aiticulat- 
ing  with  the  thoiax 
It  lb  peifoiated  by  a 
loiamen  to  affoid  a 
connection  betw  een 
the  jnteiioi  of  the 
heail  and  thoia\     It 


thus   forming   a  "neck." 
labrum   and   clypeus    : 


many  Coleoptera,  Or- 
thoptera,  and  Hemip- 
tera,  elongated  be- 
hind and  constricted, 
It  will  be  seen  beyond,  that  the 
I  the  embryo  developed  from  a 
le-Iike  process  whose  inferior  part  eventually  becomes 
the  labrum,  while  superiorly  it  sends  a  tiiangnlar  process  (the 
rudiment  of  the  elypens)  into  the  interval  between  the  proce- 
phalie  lobes."*  This  part  (i.e.  the  elypeus  and  labram)  is  the 
most  anterior  part  of  the  head,  and  in  the  embryo,  as  in  the 
adult,  is  normally  situated  in '  fi'ont  of  the  ocelli,  and  may  be 
compared  with  the  "  anal  plate,"  or  eleventh  tergite,  of  the 
larva-t 

FiO.  a.  Side  View  of  llie  front  part  of  the  head,  together  with  the  month- 
parts  of  the  Hiimhle-LBB  {Bomhne).  n,  olj-peuB  coyereil  iriih  hairs ;  6,  labmm ; 
c,  the  fieahy  eplphai-yux  pnrUally  eoncealed.  by  the  liasd  of  the  moniiihlee  (d); 
e,  lacinia,  or  hhule  of  the  maxlllee,  ivith  theirtwo-jointetl  palpi  (/)  at  the  bnse;  j,  the 
labiam  to  which  is  appended  Che  llgula  [g) ;  below  are  the  labial  palpi ;  A,  tlie  two 
liasai  Joints,  being  gteatlyenlargfld;  t,  tlieeonipouwlejeB.— Oi-iffinni, 

*  These  lobes  are  folded  luLok  npon  the  top  of  Va»  base  of  the  head,  and  they 
seem  to  formlhe  JCTffiiiporSon  of  the  hypoBielical,  elemental  ring,  or  rings,  lowhicli 
they  reepectivBly  belong,  and  do  uod  seem  to  us  to  be  Hie  tUrtuii  portion,  aa  sug- 
gested by  Huxley,  tor  they  are  apparently  developed  In  flxmtof  the  month-opening, 
and  form  the  roof  of  the  luoutJi. 

t "  Lastly,  Uiere  are  certain  porta  dereloped  singly  in  Hie  median  line  in  the  Artin- 
ulata.   Of  tills  nature  ai'e  the  n^tntol  epines  of  Crtiatacea,  Qiek  tclsou,  and  the  stlDg 
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In  describing  Insects  the  veitex,  or  crown,  of  the  head  is  the 
highest  part ;  and  the  front  is  the  pai-t  usually  in  front  of  the 
insertion  of  the  antennce. 

The  Muscular  System  lies  just  beneath,  and  is  continuous 
with  the  integument.  It  consists  of  numerous  "distinct  isola- 
ted straight  fibres,  which  are  not  gathered  into  bundles  united 
by  common  tendons,  or  covered  by  aponeui'oses  [or  tendinous 
sheaths]  to  form  distinct  muscles,  as  in  the  Vertebrata,  but 
remain  separate  from  each  other,  and  only  in  some  instances 
are  united  at  one  extremity  by  tendons."  (Newport.)  These 
minute  fibres  form  layers,  wiiich  Newport  r^aitls  as  sepai-ate 
muscles.  "Each  fibre  is  composed  of  a  gi-eat  number  of  very 
minute  fibrilhe,  or  fasciculi  of  fibrilla:,"  and  has  been  observed 
by  Wagnei  and  Newpoit  to  be  often  stiiated  as  m  Veitebiates 
The  muscular  system  is  simplest  in  the  lowei  insects  and  the 
larvffi  cl  the  highei  fotms  ind  is  moie  complex  m  the  head 
than  elsewheie,  and.  mcie  complex,  ui  the  thorax  thin  in  the 
abdomen  These  minute  muscles  iie  exceedingly  numeious 
"Lyoimet,  m  his  unmortal  work  on  the  anatomj  of  the  Ian  a 
of  Cossus  hgntperda,  lound  two  hundied  and  twenty  eight  dis- 
tinct muscles  m  the  head  alone,  and  bj  enumerating  the  fibies 
in  the  layers  of  the  different  segments,  reckoned  1,647  for  the 
body,  and  2,118  for  the  uitemal  organs,  thus  maldng  together 
3,993  muscles  in  a  single  larva.  In  the  larva  of  Sphi7i<e  Ugzis- 
tri  we  have  found  the  muscles  equally  numerous  with  those 
discovered  by  Lyonnet  in  the  Cossus."  (Newport.) 

The  musculai'  system  corresponds  to  the  jointed  structure  of 
insects,  as  do  the  other  internal  systems  of  organs.  Of  the 
muscles  belonging  to  a  single  ring,  some  stretch  fl-om  the  front 
edge  of  one  segment  to  the  front  edge  of  the  next,  and  othei-s 

of  (he  Scorpion,  whoaa  mode  of  development  appears  to  Ije  pracisaly  similoE  to 
that  of  a'tfilBOn.  in  the  snjne  category  we  must  rank  the  labrnm  In  flont  of  the 
month,  which  In  tlie  CrustiKea  (at  loaat)  appeara  to  he  developed  fl'om  tlie  eteninm 
of  tlio  ontennaiy,  of  iWid  somite,  the  mataatoma  (or  so  called  labium,  or  lingua) 
of  Crualacea,  and  the  llngna  of  Inaecla,  behind  the  oral  aperture. 

"  Howeyei  much  these  appendages  may  occasionally  simulate,  or  piay  Uie  part 
of  appendages,  it  Is  Important  to  rememhei-,  that,  morphotogloall^,  they  are  of  a 
rery  dinjefenC  nature,  and  that  the  confusing  Uiem  willi  tnie  appendages  must 
tend  completely  to  oliscure  the  benatiful  relaaona  which  obtain  amiing  the  dif- 
ferent classes  of  the  ArtiauUita."—i{uxtep,  Ltnorean  Transactions,  vol.  xxii. 
London. 
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to  the  hinder  edge  ;  there  are  also  sets  of  dorsal  and  ventral 
muscles  going  in  an  oblique  or  vertical  course.  The  mnscles 
are  either  colorless  and  transparent,  or  yellowish  white ;  and 
of  a  soft,  almost  gelatinous  consistence.  In  form  they  are 
simply  flat  and  thru,  sti'aight,  band-like,  or  pyramidal,  ban-el 
or  feathei'-shaped.  They  act  variously  as  rotators,  elevators, 
depressors,  r^radors,  protrusora,  flexors,  and  extenscyrs. 

The  wiMacM^oj-jJowe)' of  insects  is  enoi-mous.  The  Flea  will 
leap  two  hundred  times  its  own  height.  Certain  beetles  can 
support  enormous  weights.  Newport  cites  the  case  of  Geo- 
trupes  st&fcorarius  viHicli  is  "able  to  sustain  and  escape  from 
beneath  a  pressure  of  ft'om  twenty  to  thirty  ounces,  a  prodi- 
gious weight  when  it  is  remembered  that  the  insect  itself  does 
not  weigh  even  so  many  grains."  Some  beetles  have  been 
known  to  gnaw,  through  lead-pipes,  and  the  Stag-beetle  of 
Europe,  iMcanua  c&rijus,  has,  as  stated  by  Mr.  Stephens, 
gnawed  "a  hole  an  inch  in  diametej'  tlu-ough  the  side  of  an 
iron  canister  in  which  it  was  confined." 

"The  motions  of  the  ii^ect  in  walking  as  in  ilying  are 
dependent,  in  the  perfect  individoal,  entirely  upon  the  thoracic 
segments,  but  in  the  larva  cliiefly  upon  the  abdominal.  Al- 
though the  number  of  legs  in  the  former  is  always  six,  ajid  in 
the  latter  sometimes  so  many  as  twenty-two,  progression  is 
simple  and  easy.  Miiller  states  (Elements  of  Physiology,  p. 
970,  Translation)  that  on  watching  Insects  that  move  slowly 
he  has  distinctly  perceived  that  three  legs  are  always  moved  at 
one  time,  being  advanced  and  put  to  tlie  ground  while  the 
other  three  propel  tlie  body  fonvards.  In  perfect  insects,  those 
moved  simultaneously  are  the  fore  and  hind  feet  on  one  side, 
and,  the  intermediate  foot  on  the  opposite ;  and  afterwards  the 
fore  and  hind  feet  on  that  side,  and  the  middle  one  on  the 
other,  so  that,  he  remarks,  in  two  steps  the  whole  of  the  legs 
are  in  motion.  A  similar  unifoimity  of  motion  takes  place 
in  the  lai-va,  although  the  whole  anterior  part  of  the  body  is 
elevated  and  carried  forwards  at  regular  distances,  the  steps  of 
the  insect  being  almost  entirely  performed  by  the  'false,'  or 
abdominal  legs," 

"Inflight  the  motions  depend  upon  the  meso-  and  meta- 
thoi-acic  segments  conjointly,  or  entirely  upon  the  former.    The 
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Bteraal,  episternal,  and  epimeral  pieces,  freely  articnlated 
together,  correspond  in  ftiiiction  with  the  sternum,  the  ribs, 
and  the  clavicles  of  birds.*  The  thorax  is  expanded  and  con- 
tracted at  each  motion  of  the  | 
wings,  as  in  birds  and  other  ani- 
mals, and  becomes  fixed  at  each  i 
increased  effort  as  a  ftilcrum  or  I 
point  of  resistance  npon  which  I 
the  great  mnscles  of  the  wings  I 
are  to  act,  thus  identifying  this  I 
part  of  the  body  in  function  i 
in  stnictare  withthat  of  othei'  an 
mals."  (Newport.) 

The  Nervous  System.  In  its  | 
simplest  form  the  nervous  sysl 
consists  of  two  longitudinal  cords, 
each  with  a  swelling  (nei-ve-knot,  I 
or  ganglion,)  corresponding  to  I 
each  segment  (Fig.  43).  This  I 
cord  lies  on  the  ventral  side  of  the  I 
body,  but  in  the  head  it  passes  I 
upwai'ds,  sending  a  filament  from  | 
each  side  to  sun'ound  the  cesoph- 
agns.f  As  in  the  Vertebrates, 
the  nervous  coivi  of  insects  is 
composed  of  two  distinct  columns 
of  fibres  placed  one  upon  the  other, 
column,  which  is  nearest  to  the  exterior  of  the  body,  is  that  in 
which  the  ganglia,  or  enlargements,  are  situated.  The  upper 
one,  or  that  which  s  nUmai  and  nearest  to  the  viscera,  is 
entirely  witl  o  t  gangl  a  and  passes  directly  over  the  ganglia 
of  the  unde   colum    w  thout  forming  part  of  them,  but  in  vei-y 

*  Sennet  on  he  Anatomy  o  the  Thorax  in  Insects,  and  ita  Function  daring 
Flight    ZoSlogl  alJonn  II  p,  3M. 

f  The  brain    f    n  e  f     n  d  of  several  pairs  of  gangiin,  corresponding:, 

coi'd  is  thus,  Id  the  head,  maseed  together  and  oompaeted  to  ihrni  a,  brain. 

Fig,  tS.  nervous  System  of  Corydatai  comvttii,  o, " oerebrum ;"  b,  "oere- 
breilum ; "  c,  thoracic  ganglia,  which  distiihute  a  nerve  to  each  leg ;  d,  eight  palra 
of  abdominal  ganglia.   The  dotted  lines  represent  llie  wings.— i^V-om  Leidy. 
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close  approximation  to  them  Newpwit  ilso  believes  that  the 
ganglionless  upper  oi  mtenial,  column  of  fibres  11  iiialogoii'? 
to  the  motor  column  ot  ^  eitebiata,  ^ihile  the  external  01  unclei 
one,  corresponds  to  the  senaitite  column  thus  lepie&entmg  the 
cerebro-spinal  eastern  of  the  \ertebiata 

From  each  pan  of  gingbi  aie  distr  biited  special  neiTes  to 
the  various  organs  In  the  larva  oi  Sphinx  the  nonnal  num 
ber  of  double  gangba  ig  thuteen  and  the  nervous  cord  of  tlie 
Neuroptera  and  othei  lowlj  oigamzed  and  ittenuated  foiras  ot 
insects  corresponds  m  the  main  to  this  number.  In  the  adult 
insect,  especially  in  the  Coleoptera,  Diptera,  Lepidoptera,  and 
Hymenopfera,  the  three  tboraflic  ganglia  are  fused  together, 
following  the  fusion  and  general  headwise  development  of  the 
segments  of  the  tegument.  Besides  the  central  nei-vons  cord, 
corresponding  to  the  spinal  cord  of  the  Vertebrates,  tliere  is  a 
vagus,  or  viseercd  nerve,  representing  the  sympathetic  nerve  of 
higher  animals.  This  nerve  "arises,  in  tlie  larva,  fram  the 
anterior  part  of  the  cerebrum,  and,  forming  a  ganglion  on  the 
upper  surface  of  the  phaiynx,  always  passes  backwaKl  beneatli 
the  brain,  along  the  middle  line  of  the  cesophagua."  In  its 
microscopic  structure  the  nervous  cord,  like  that  of  Vei-tebrata, 
consists  of  a  central  "white"  substance,  and  an  outei'  or  peri- 
pheral pai-t,  the  "gray"  substance. 

In  the  embiyo  the  ganglia  are  very  large  and  close  together, 
the  commissures,  or  connecting  filaments  being  very  short,  and 
small  in  proportion. 

Organs  of  Nutrition.  These  consist  of  the  alimentaiy  canal 
and  its  appendages,  or  accessory  glands  (Fig.  44).  We  have 
already  treated  of  the  external  appendages  (mouth-parts) 
which  prepare  the  food  for  digestion.  The  simplest  foi-m  of 
the  alimentary  canal  is  that  of  a  straight  tube.  In  the  larva 
of  Stylops  and  the  sedentary  young  of  Bees,  it  ends  in  a  blind 
sac,  as  they  live  on  liquid  food  and  expel  no  .solid  excretions. 
When  weU  developed,  as  in  the  adult  insect,  it  becomes  a  long 
convoluted  thick  muscular  tube,  subdivided  into  different  pai'ts 
which  perform  diiferent  functions  and  have  distinct  names, 
taken  iVom  analogous  oi^ans  in  the  vertebrate  animals.  Tliis 
digestive  tube  is  composed  of  three  coats,  the  outer,  or  peri- 
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toneal;  the  middle,  or  muscular;  and  the  inner,  or  mucoKS,    The 
mucous  coat  is  variously  modified,  being  plaited  or  folded ;   or. 


as  in  the  Orthoptera  and  carnivorous  Ooleoptei'a,  it  ia  solidified 
and  covered  with  rows  of  strong  homy  teeth,  formiug  a  sort  of 
gizzard.  The  alimentary  canal  is  held  in  place  by  retractor 
muscles,  but  principally  by  exceedingly  numerous  branches  of 
the  main  trachese. 

This  canal  (Fig.  45)  is  subdivided  into  the  mouth  and  phw- 
rynx,  the  eeaophagus,  supplementary  to  which  is  the  avp,  or 
"  sucking  stomach"  of  Diptera,  Lepidoptera,  and  Hymenoptera ; 
the proveniriculus,  or  gizzard  ;  the  veiUncahis,  or  true  stomach, 
and  the  intestine,  which  consists  of  the  ileum,  or  short  intes- 

FiG.  44.  Antitomy  of  Sphinx  ligwitri.  m,  i,  j,  tho  nervous  cord  resting  on 
tlie£oorof  the  body;  s-tc,  tiie  ganglia  fDim  a  brnin-like  orgQn,  muuh  Uir^Ecr  than 
the  ganglia  of  the  Ihorsx  (m)  ami  abdomen  (5I.  From  the  hrain  la  sent  off  the 
snbiBBophageal  nervB  which  snrrountls  Uie  gifllet  Into  ivhieh  the  Ibod  is  oonveyBil 
by  the  maxillie,  or  spliai  (ongue  (<i),  wblch,  when  at  rest,  ia  rolled  np  between  tho 
labial  pnlpi  (6). 

From  the  nervone  cord  is  also  thrown  off  a  pair  of  nervee  to  each  pair  of  legs 
(asatB,  o,ji)anda  branch,  d,  is  sent  oiT  Com  above,  dleti'lbuUng  nerves  to  Ihe 
mnsdes  of  flight. 

Tbaheart,  or  dorsal  V0EBel(fl,/).  lies  Just  beneaUi  the  median  line  of  tha  body, 
aoft  is  retained  in  place  by  moaciilar  banfla  (as  at  /)  aa  well  as  by  small  tracheal 
teancheH. 

The  alimentary  canal  (Jt,J,g),  fbrms  a  straight  tube  in  the  hesd  and  thorax;  h, 
the  crop,  or  sacking  stomauh,  which  opens  inUi  the  tesophagns ;  j,  the  true,  chyle- 
fBrmlngslomach,  which  contraiils  postei'lorly,  and  then  dilates  near  its  anal  outlet 
ted  at  p,  but  not  dlstinetiy,  as  It  is  concealed  by  tho  nnn 


urinary  vessels  also  Indicated  at  g,  foFin  long  tubes  (which 
dneys  of  Vertebrates),  opening  Into  the  pyloric  end  of  tha 
nof  the  t«stcsCWis  the  sarae  as  that  of  the  ovary,  and  tho 
e  course  of  the  efferent  duct  (ens  rfeftreiu)  and  also  of  tlie 
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"olon  and  rei-tum     The  latter  part,  as  well  as  the 
mtriculiiB,  is  aometimeB  absent 

Of  the  appendages  oj  the  canal,  the  hist 

lie  the  salivary  glands,  which  are  usually 

I  loTjg  simple  tubes,  which  in  tbe  lar^a,  ac- 

hiig  to  Newport,  form  the  stlh,  vessels 

I  Tliej     '  empty  themseh  es  by  a  single  duct 

I  tluonffh  the  spinueiet  on  the  flooi  (labium) 

I  of  the  mouth  "  In  the  Ant  lion  {Myi-meleon) 

I  the  silk  IS  Bpun  from  "a  slender  telescopic- 

I  like  spmneiet,  placed  at  the  extiemitj  of 

I  its  body,"  and  We-stwood  also  states  that  the 

I  larva  of  Cluysopa  spins  a  cocoon  "fi'om  the 

1  spinneret,  at  the  extremity  of  the  body," 

These  silli  glands  when  taken  out  of  the 

fivvA,  just  as  it  is  about  ready  to  transfonn, 

\m  readily  prepared  as  "gut"  for  fish-lines, 

I  etc.,  by  drying  on  a  boai'd. 

In  the  Bees  these  glands  are  lai-gely  de- 
I  veloped  to  produce  a  sufficient  amount  of 
'  salivary  fluid  to  moisten  the  dry  pollen  of 
ers,  before  it  enters  the  cesophagus. 
"Bee-bread"  consists  of  poUen  thus  moistened  and  kneatled 
by  the  insect.  The  Honey-bee  also  dissolves,  by  the  aid  of  the 
salivaiy  fluid,  the  wax  used  in  making  its  cells.  Newport 
believes  this  fluid  is  alkaline,  and  foi-ms  a  solvent  for  the  other- 
wise brittle  wax,  as  he  has  seen  this  insect  "  reduce  the  per- 
fectly transparent  thin  white  scales  of  newly  secreted  was  to 
a  pasty  or  soapy  consistence,  by  kneading  it  between  its  man- 
dibles, and  mixing  it  with  a  fluid  from  its  mouth,  before  apply- 
ing it  to  assist  in  the  formation  of  part  of  a  new  c«ll." 

Insects  have  no  true  liver;  its  ftinctions  being  performed 
"by  the  walls  of  tbe  stomach,  the  internal  tunic  of  which  is 
composed  of  closely-a^regated  hepatic  cells."-  (Siebold.)  In 
the  Spiders  and  Scorpions,  however,  there  is  a  liver  distinct 
from  the  digestive  canal.  In  the  Spiders  it  is  veiy  large, 
enveloping  most  of  the  other  viscera. 


FiO.  15.  Alimeotavy  tuba  of  Corydalus  con 
triculne;  c,  Tentricvilus ;  d,  lai'je  int«Btiiie;  e,  uri 
ovary.— JVomieliJjf. 


,  (EsophngitE;  1 
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Siebold  states  that  in  some  insects  the  ileum  has  glandular 
appendages  whose  product  is  perhaps  analogous  to  the  pana-e- 
atiejliiid.  In  the  larva  of  insects  is  found  the  corpus  adiposum, 
or  fat-body,  in  the  form  of  large  lobes  of  fat-cells  which  spread 
through  the  intervals  of  the  viscera  in  the  general  cavity  of 
the  body.  It  is  inteipenetrated  and  retained  in  place  by 
s  tracheje. 


The  Cieculatoey  System.  The  vascular,  or  circulatory, 
system  ia  not  a  closed  sac  as  in  the  Worms  and  Vei^tebrates. 
The  organs  of  circulation  consist  of  a  contractile,  articulated 
dorsal  vessel,  or  so-called  "heart,"  which  terminates  in  a 
cephalic  aorta.  The  dorsal  vessel  receives  the  venous  current 
through  the  lateral  valvular  openings  and  pumps  the  blood  into 
its  prolongation  or  cephalic  aorta,  whence  it  escapes,  traversing 
the  body  in  all  directions,  in  regular  currents,  which  do  not 
have,  however,  vascular  walls.  "In  this  way,  it  penetrates  the 
autenuje,  the  extremities,  the  wings,  and  the  other  appendages 
of  the  body,  by  arterial  cuiTents,  and  is  returned  by  those  of  a 
venous  nature.  All  the  venous  currents  empty  into  two 
lateral  ones,  running  towards  the  posterior  extremity  of  the 
body,  and  which  enter,  thi-ough  lateral  orifices,  the  dorsal 
vessel."   (Siebold.) 

"The  blood  of  the  Insecta  is  usually  a  colorless  liquid, 
though  sometimes  yellowish,  but  rarely  red.  In  this  liquid  are 
suspended  a  few  very  smaU,  oval,  or  spheroidal  corpuscles, 
which  are  always  colorless,  have  a  granular  aspect,  and  are 
sometimes  nucleated. 

"The  dorscd  vessel,  which  is  coustiicted  at  regular  intervals, 
is  always  situated  on  the  median  hne  of  tlie  abdomen,  being 
attached  to  the  dorsal  wall  of  its  segments  by  several  trian- 
gular muscles  whose  apices  point  outwaids  Its  walls  contain 
both  longitudinal  and  trans\eise  flbies,  and,  externally,  are 
covered  by  a  thin  peritoneal  tunic.  Internally,  it  is  lined  by 
another  very  fine  membrane,  which,  at  the  points  of  these  con- 
stiictions,  forms  valvular  folds,  so  that  the  organ  is  divided 
into  as  many  chambers  as  there  are  constrictions.  Each  of 
these  chambers  has,  at  the  anterior  extremity  on  each  side,  a 
valvular  orifice  which  can  be  inwardly  closed.     The  returning 
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blood  ii  accumuHted  about  thi  heart  and  entei?  into  it  during 
the  diaitole  of  e'uh  of  its  chambeis  throiiah  the  lateial 
orifices  (Fie;  ib\)      Tt   1       ]  t         M  the  ic^uhih  'iiK'ce'"*ive 


Fig.  47. 
Fg  46 

contractions  of  the  h.e'vrt  fiombehnlf  wi-ds  into  the  aorta, 
whi<;h  is  onlj  a  prolongation  of  the  inte  lor  chamber.  This 
aorta  consists  ol  ■i  «  mple  small  ■>  esiel  iit  ated  on  the  dorsal 
surface  of  the  thoiax  (F  g  44  e  f)  an  1  extending  even  to  the 
cephalic  ganglion,  i\  here  it  eithei  ends  m  an  open  extremity,  or 
divides  into  several  short  branches  which  terminate  in  a  like 
manner.  The  length  of  the  dorsal  vessel  depends,  in  all  the 
three  states  of  insects,  upon  that  of  the  abdomen.  The  number 
of  its  chambers  is  veiy  variable,  but  is,  most  usually,  eight. 

"The  blood,  after  leaving  the  aorta,  traverses  the  body  in 
currents  which  are  also  extravascular,  and  in  this  way  bathes 
all  the  organs.  The  newly-prepared  nutritive  fluid  passes 
through  the  walls  of  the  digestive  canal  in  which  it  is  found, 
into  the  visceral  cavity,  and  thence  directly  into  the  blood. 
Latterly,  this  extravascular  circulation  baa  been  called  in 
qnestion,  bat  its  presence  may  be  easily  and  directly  ohsei-ved 


¥ia.  46.  Piirt  of  the  (loraal  vessel  or  henrt  of  Zuccanit  cervpa  <  a,  the  postevior 
chambeis  |tiic  anteriov  ohnmbere  are  oovei'ed  by  a  pavt  of  the  llganienta  which  holcl 
the  heart  in  place),  i,  the  aui'ioalo-ventrlonlar  openingB;  9,  g,  the  latovfll  miie- 
olesflxed  by  the  prolongntiona  ft,  ft,  to  the  upper  side  of  the  abdomen.— ^om 
Stmui  fliirctftrfm. 

Fig.  47.  InteMor  of  the  dorsal  vessel;  n,  the  inner  walls  mth  their  nircHlnr 
fleshy  fibres;  0,  the  nurlcnle-ventncnlar  opening;  wltb  its  semilunar  valve  <c],  in 
IMnt  Of  vblah  Is  d,  the  Interventrluulai'  valvule. — From  Siraut  DurcMteim. 
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with  very  many  perfect  Insecta  and  their  larvie.  The  vascnlai- 
walls,  supposed  to  have  been  seen  at  certain  points,  are,  un- 
doubtedly, the  result  of  some  error  of  observation  or  interpre- 
tation. Thia  is  also  true  of  the  pulsatile  organs  supposed  to 
have  been  obseiTed  in  the  legs  of  many  watei-bngs,  and  which 
were  thought  to  affect  the  circulation," 

Blanchard  and  Agassiz  believe  in  a  "peritracheal  circula- 
tion," and  other  observers  agree  that  the  course  of  the  circula- 
tion is  along  the  tracheie,  i.e.  that  the  blood  circulates  in  the 
space  between  the  loose  peritoneal  envelope  and  the  ti'achea 
itself.  Professor  H,  J.  Clark  objects  to  this  view  that  the  blood 
disks  are  too  large  to  pass  through  such  an  exceetllngly  minute 
space  as  the  distance  between  the  trachea  and  its  enveloping, 
or  peritoneal,  wall. 

Newijort  thinks  that  there  are  actual  blood  vessels  disti-ib- 
uted  fi'om  the  heart  and  "passing  transversely  across  the 
dorsal  surface  of  each  segment  in  the  pupa  of  Sphinx,  If 
they  be  not  vessels  distributed  fmm  the  heai-t,  it  is  a  some- 
what curious  circumstance  that  the  whole  of  the  blood  should 
be  first  sent  to  the  head  of  the  insect,  and  the  viscera  of  the 
abdominal  region  be  nourished  only  by  tlie  returaing  blood, 
which  has  in  part  passed  the  round  of  the  circulation." 

Newport  also  describes  in  Sphinx  the  suproi-spinal,  or  great 
ventral  vessel  which  lies  in  the  abdomen  just  over  the  neiTorrs 
cord,  and  which  is  also  found  in  the  Scorpion  and  Centipede. 
He  believes  "this  vessel  to  be  the  chief  means  of  retui-ning 
the  blood  from  the  middle  and  inferior  portion  of  the  body  to 
the  posterior  extreinity  of  the  dorsal  vessel  or  heart."  He 
strongly  suspects  that  anteriorly  this  great  venti-al  vessel  is 
connected  with  the  aorta.  The  circulation  of  Insects,  there- 
fore, is  probably  as  much  a  closed  one  as  in  the  Myriapods,  for 
he  states  that  the  "blood  certainly  Bows  in  distinct  vessels,  at 
least  in  some  parts  of  the  body  in  perfect  insects,  and  that 
vessels  exist  even  in  the  larva."  Obseri'ations  on  the  vascular 
system  are  exceedingly  difficult  from  the  delicate  structure  of 
the  vessels,  and  the  subject  needs  renewed  obsei'vations  to 
settle  these  disputed  points. 

The  blood  is  forced  through  the  vessel  into  the  body  by  regu- 
lar pulsations.    Herold  counted  thirty  to  forty  in  a  minute  in  a 
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iiill-grown  caterjaillar ;  we  have  eountecl  ohout  sixty  a  minute 
in  tlie  recently  hatched  larva  of  Diplax.  During  excitement, 
the  number  of  pulsations  increases  in  rapidity.  Newport  found 
tlie  piilsatipna  in  a  bee,  Anthophora,  when  quiet,  to  be  eightj-  a 
minute  ;  but  when  "the  insects  were  quite  lively,  and  hatl  been 
exposed  to  the  sun  for  an  hour  or  two,  the  number  of  pulsa- 
tions amounted  to  one  hundred  and  forty." 

He  found  that  the  nuinber  of  pulsations  decreased  after  each 
moult  of  the  lan-a  of  Sphinx  Ugustrf,  but  increased  in  foi-ce; 
when  it  was  full  grown  and  had  ceased  feediiig  it  was  thirty. 
"After  it  had  passed  into  the  pupa  state  the  number  fell  to 
twenty-two,  and  afterwards  to  ten  or  twelve,  and,  dui-ing  the 
period  of  hibernation,  it  almost  entirely  ceases ;  but  in  the  per- 
fect insect  it  rose  ft-om  forty-one  to  fifty,  and  when  excited  by 
flight  around  the  room  it  ^-as  fVom  one  hundred  and  ten  to  one 
hundred  and  thirfy-nine." 

ORGAhs  OF  El 'iPII^ATIn^  4.L1  in  ect  lieathe  an  cr  v,\  n 
they  li^e  m  the  watei  lespiie  bj  means  of  bianchit  tht, 
air  mixed  meehinically  with  natei  Eespuation  is  caiTied  on 
bj  an  intiicate  system  ot  tubes  {pul 
monaii  tiaehete)  which  open  by  poies 
(spuacles  oi  stigmata)  in  the  sides  of 
the  bod^  oi  as  in  aquatic  injects  bj 
bianchiie  oi  giU  like  flattened  expan 
sions  of  the  bodj  wall  penetiated  bj 
tiachesB  (biinchial  trachese) 

There  aie  sometimes  eleven  spuacles 

or  lieathmg  holes  (Fig  48)  on  each  side 

of  the  bodj  ,  each  consisting  of  an  oi  al 

homy  ring   situated  in   the   peritreme 

Fis-*8.  and  closed  by  a  valve,  which  guai-ds 

the  orifice  (Fig.  49).    Within  this  valve  is  a  chamher  closed 

within  by  another   valve  which  covers  the  entrance   into  the 

tracliese.   The  air-tube  itself  (Fig.  50}  consists  of  "an  extenial 

Fig.  18.  Lnrvn  of  the  Humble-bee  Jnst  beginning  to  change  to  ft  pupa,  showing 
eleven  pab'S  of  etlgmata.  In  the  fldnit  bee,  only  the  ihuith  pair  ia  nppiireiit,  the 
remaining  pairs  being  concealed  {com  view,  or  in  pnvt  aborted.  In  most  iuseuta 
Oiere  ai*  usually  only  nine  pairs  of  stigmata.  — Oi-^ino(. 
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serous,  and  an  internal  mncoua  membrane,  inclosing  between 
them  a  spirnlly  convoluted  fibre,  thwa  giving  great  strength 
and  flexibility  to  the  tnlie." 

Nearly  all   the  air  enters   through  the  thoracic  and  first 
abdominal    spiracle?,  so   that  on   pinching  most    insects    on 
the  thorax  they  can  be 
,  easily   deprived  of 
breath  and  killed. 

"In  some  aquatic  I 
lariie  such  as  those  I 
of  Dyticidw,  ErislaJisA 
(Fig.  51,  pupa),  and  I 
Bpkydm,  and  also  in  some  perfect  insects,  [ 
as  in  Nepa  and  SancUra,  the  parts  sup-  ' 
porting  the  stigmata  are  prolonged  into  slen-  Fig  w 

der  tubes,  through  which  the  insect,  on  rising  to  the  surface, 
breathes  the  atmospheric  air. 

Affri'oit  (Fig.  62)  affords  a  good  instance  of  bianchiie 
or  gill-like  expansions  of  the  crust,  or  skin 
supposed  that  these  false  gills,  or  branchiie,  "ab=!oib  \ 
the  air  from  the  water,  and  convey  it  by  the  nunute 
ramifications  of  the  tracheal  ves- 
,  with  which   they   ai'e    abun- 
*  dantly  supplied,   and  which   ter- 
Fis  51.  minate  in  single  trunks,  into  the 

main  trachece.  to  be  distributed  over  the  whole  body, 
ai  in  insects  which  live  in  the  open  atmosphere." 
(Newport.)  \ 

Of  branchiae  there  ai'e  three  kinds.  The  fii-at,  as  in 
the  larvffi  and  pnpj»  of  Gnats,  consist  of  slender  fila-  V^/ 
ments  arranged  in  tufts  arising  from  a  single  stem.  ^«-^i- 
In  the  larva  of  Gyrinua  and  the  aquatic  caterpillai-  of  a  moth, 


Tig.  49,  Chumber  leading  ii 
outer  opening  of  the  etlgma,  or 
vnlve  closing  tha  entrance  Inl 
oloBlng  the  Innei 


bo  the  trachea;  a,  a,  extemnl  valve  protecting  the 
veathiiig  hole ;  B,  «,  e,  ianor  and  mote  compllcottid 
1  the  trachea  {I,  h);  m,  conical  ocelueor  innacle 
DwrckhHrn. 


rtion  of  a  trachea  ijivested  of  Its  paritoneal  enTclopa.  a,  spirally 
eonvoluled  fibre,  closely  ivound  around  the  tiKchea.fl3  nt  e ;  e,  origin  ofa  secondnry 
trachesl  hrnnch.— Jhim  S(™tis  Durcliheim. 

FiQ.  S2.  One  of  the  three  gllMihe  appendages  to  the  abdomen  of  the  larva  anil 
pupa  of  Agricin  enlarged,  conslst[ng  of  a  broad  leaf-like  eiipanaioo,  petineated  by 
trachffie  whlcb  take  up  b;  endosmosls  tbe  air  contained  In  vaiei.  —  Origiiuii. 
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Hydromtnpa  straHolata,  tliey  form  short  stiff  bristles  placed 
along  the  side  of  the  body.  Agi'ion  aiid  Ephemera,  in  their 
larval  stages,  afford  the  second  kind  of  brauchife,  and  Libelhda 
the  third  Idnd,  or  internal  gill,  situated  in  the  colon.  The 
Mosquito  breathes  both  by  branchise  which  form  large  club- 
shaped  organs,  and  by  lateral  filaments. 

In  those  insects  that  fly,  most  of  the  trachese  are  often  dilated 
into  aiT-veaides,  so  tliat  by  filling  and  emptying  them  of  air  the 
insect  can  change  its  specific  gravity.  That  their  use  is  also 
to  lighten  the  body  is  shown  by  their  presence  in  tlie  heavy 
mandibles  and  head  of  the  male  of  Lucamia  cervus.  In  the 
adult  Humble-bee  there  are  two  very  lai^e  vesicles  at  the  base 
of  the  abdomen.  .  These  vesicles  are  noli  found  in  the  larvte, 
or  in  the  adult  forms  of  creeping  insects. 

The  acf  o/resptVoiioii  consists  in  the  alternate  dilation  and 
contraction  of  tlie  abdominal  segments,  the  air  entering  the 
body  chiefly  at  the  thoracic  spiracles.  As  in  tlie  Vertebrates  the 
frequency  of  the  acts  of  breathing  increases  after  exertion. 
"When  an  insect  is  prepai-ing  itself  for  flight,  the  act  of  es- 
piration  resembles  that  of  birds  under  similar  clic  msta  ces 
At  the  moment  of  elevating  its  elytra  and  expanding  ts  ngs 
which  are,  indeed,  acts  of  respiration,  the  antei  o  pa  -s  ol 
spiracles  are  opened,  and  the  ak  rushing  into  them  is  extende  I 
over  the  whole  body,  which,  by  the  expansion  of  the  a  1  igs  s 
enlarged  in  bulk,  and  rendered  of  less  specific  gravity ;  so  that 
when  the  spiracles  are  closed  at  the  instant  the  insect  endeavors 
to  make  the  first  stroke  with  and  raise  itself  upon  its  wings,  it 
is  enabled  to  rise  in  the  air,  and  sustain  a  long  and  powei-ful 
flight  with  but  little  muscular  exertion.  In  the  pupa  and  larva 
state  respiration  is  perfoi-med  more  equally  by  all  the  spiracles, 
and  less  especially  by  the  thoracic  ones." 

During  hibemation  the  act  of  breathing,  like  the  cii-culation 
of  the  blood,  almost  entirely  ceases,  and  the  heat  of  the  body 
is  greatly  lowered.  Indeed  Newport  has  shown  that  the  devel- 
opment of  Jieat  in  Insects,  just  as  in  Vertebrates,  depends  on  the 
"quantity  and  activity  of  respiration,  and  the  volimie  and 
velocity  of  the  circulation."  The  Humble-bee,  according  to 
Newport,  possesses  the  voluTitwy  power  of  generating  heat  by 
breathing  faster.     He  eaya,  eonflnning  Huber'a  observations, 
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"the  manner  inwliich  the  bee  peifoi'ins  her  iiienbatoiy  office  is 
by  placing  herself  upon  the  cell  of  a  nj-mph  (pnpa)  that  is 
soon  to  be  developed,  and  then  beginning  to  respii'e  at  first 
very  gradually.  In  a  short  time  the  respirations  become  more 
and  more  frequent,  until  at  length  they  are  increased  to  one 
hundi'ed  and  twenty,  or  one  hundred  and  thirty  per  minnt«. 
The  botly  of  the  insect  soon  becomes  of  a  high  temperatm-e, 
and,  on  close  inspection,  is  often  found  to  be  bathed  with  per- 
spiration. When  this  is  the  case  the  teraperatm-e  of  the  insect 
soon  becomes  reduced,  and  the  insect  leaves  the  cell,  and  an- 
other bee  almost  immediately  takes  her  place.  When  respira- 
tion is  perftirmed  less  violently,  and  consequently  less  heat  is 
evolved,  the  same  bee  will  often  continue  on  a  cell  for  many 
hours  in  succession.  This  exti-eme  amotmt  of  heat  was  evolved 
entirely  by  an  act  of  the  will  in  accelerating  the  respiratory  ef- 
forts, a  strong  indication  of  the  relation  which  subsists  between 
the  function  of  respiration  and  the  development  of  aninaal  heat." 

Organs  of  Secretion.  The  urinary  vessels,  or  what  is 
equivalent  to  the  kidneys  of  the  higher  animals,  consist  in  In- 
sects of  several  long  tubes  which  empty  by  one  or  two  common 
secretory  duets  into  the  posterior  or  "pyloric"  exti-emity  of 
the  stomach.  There  are  also  odonfermis  glands,  analogous  to 
the  cutaneous  glands  of  vertebrates.  The  liquid  poured  out  is 
usually  offensive,  and  it  is  used  as  a  means  of  defence.  The 
Bees,  Wasps,  Gall-flies,  etc.,  and  Scorpions,  have  a  poison-sac 
(Fig.  54(/)  developed  in  the  tip  of  the  abdomen.  The  bite  of 
tl\p  Mosquito,  the  Horse-fly,  aaid  Bed-bug  is  thought  by  New- 
port to  be  due  to  the  simple  act  of  thrusting  their  lancet-like 
jaws  ttoough  the  skin,  and  it  is  not  known  that  these  and 
other  insects  which  bite  severely  eject  any  poison  into  the 
wound.  But  in  the  spiders  a  minute  drop  of  poison  exudes  from 
an  orifice  at  the  end  of  the  mandibles,  "which  spreads  over  the 
whole  wound  at  the  instant  it  is  inflicted."  This  poison  is 
secreted  by  a  gland  lodged  in  the  cepbalo-thorax,  and  which 
is  thought  by  Audouin  to  correspond  in  position  to  the  salivaiy 
apparatus  and  the  silk  glands  of  the  "Winged  Insects. 

Oegaks  of  Generation.  We  have  already  described  the 
external  pai'ts.     The  internal  parts  of  the  male  insect  consist, 
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of  a  duct,  the  (ImcIms  ejamlatonw  which  opens  into  the  external 
intromittcnt  organ.  This  duct  extends  backwarls  onnecting 
with  the  lesiadfB  s&minalei  ^hich  lead  by 
tkf>  liisa  defermtm  to  the  testes  (Fig.  53). 
The  latter  aie  uaiiallj  rounded  glandular 
boches,  sometimes  is  m  Mehlontka  and 
Lmanus  numbering  six  on  a  side.  These 
orgins  he  m  the  abdominal  cavity,  usually 
abo\e  ^nd  on  each  side  of  the  ilimentary 

Tile  speini    or  feitihzmg  flmd    contains 

veij    acti\e 

spermatic  pii 

tides    whuh 

are  developed 

m   large   cell" 
the  testes 
Fig.  53.  where  they  aie 

united  into  bundles  of  various  ^ 
forms. 

In  the  female,  the  internal  i 
productive  organs  (Fig.  54)  a 
more  simple  than  those  of  the 
other  sex.  The  external  open- 
ing of  the  female  is  situated  at 
tlie  end  of  the  oviduct,  that 
leads  by  two  tubes  to  the  ovary, 
which   consists  of  two  or  more  Fig.  st. 

tubes  (in  the  Qneen  Bee  one  Iiundred  and  sixty  to  one  hundred 
and  eighty)  in  which  the  ova  are  developed.   On  the  upper  side 

Pro.  53.  Male  organs  of  AthrUin  cent^liie,  Ji,  the  penis,  or  extevnai  portion, 
in  vrliiGli  the  dactiis  ^ac«tat<yH«s  (/)  terminates,  n'hi(^ll  extends  badiwai'tie,  nnd  is 
connected  wlOi  Uie  vesiculis  seminales  (e),  and  vasa  de/ereniia  (if)  which  lire  con- 
nected with  the  ^Hditlymis  (b),  and  the  testes  (a).  I  and  Z,  two  pairs  of  homy  plates, 
sunvntided  by  n  horny  ring  (£).'  i,  homy  prehensile  hooka  attoolted  to  i:,  m,  two 
olongated  mnscular  parts  inclosing  the  penis  {h).—Fnm  Nanport. 

FiQ.  S4.  Female  organs  of  generation  of  AtTudin  cciet^foUie.  a,  i,  c,  the  eighteen 
ovarii  tuljes  originating  ft'om  each  of  the  two  OTldiiuts  (e),  and  containing  the  im- 
mature eggs;/,  the  epcimatheoa ;  p,  poison-sac,  the  poison  being  Bcoreteti  in  the 
secretory  vessel rj  k.  Ttie  poison  flows  through  the  oviduct  Into  Che  sUng  and  tlicnce 
Inlothen-oundmadeby  Oieating.  10,  the  terminal  gBoglla  of  tta  nerrons  cord, 
^Frorn  Sc-mjiort. 
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of  the  oviduct  are  from  one  to  five  appendages,  the  most  impor- 
tant of  which  is  the  spermutheca  (the  others  being  sebaceous 
glands),  which  receives  the  fertilizing  fluid  of  the  maJe  during 
sexual  union,  and  in  which,  according  to  Dai'win,  tlie  male  ele- 
ment "is  enabled  to  keep  alive  four  or  five  years." 

Insects  bisexual.  With  the  exception  of  the  Tardicp-ades, 
which  are  doubtfully  refen'ed  to  the  Mites  {Acarina),  there  ai-e 
no  hermaphrodites  among  Insects,  that  is,  there  are  no  individ- 
uals having  both  male  and  female  organs,  and  capable  of  self- 
impregnation.  On  the  contrary,  the  sexes  ai-e  distinct ;  Insects 
are  bisexual. 

HeiiiiapAivdUes,  so-called.  Cases  not  unfrequently  occur  in 
which  &om  aiTest  of  development  of  the  embryo,  the  sexual 
oigans  are  imperfectly  developed,  so  as  to  present  the  appeai"- 
ance  of  being  both  male  and  female.  "Siebold  has  investigated 
some  hermaphrodite  Honey-bees  belonging  to  the  Italian  race, 
obtained  fi'om  a  Dzierzon  hive  at  Constance.  He  found  in 
manyoftliemacombinationofsexuat  characters,  not  only  in  the 
external  parte,  but  also  in  the  generative  organs.  The  mixture 
of  the  external  cliaracters  is  manifested  sometimes  only  in  the 
anterior  or  posterior  pai-t  of  the  body,  sometiines  in  all  parts 
of  the  body,  or  only  in  a  few  organs.  Some  specimens  pre- 
sent male  and  worker  characters  on  the  two  sides  of  the  body. 
The  development  of  the  intei-nal  organs  is  singularly  coiTelar 
ted  with  these  peculiarities  of  external  oi^anization.  The  sting, 
with  its  vesicle  and  gland,  is  well  developed  in  hermaphrodites 
with  the  abdomen'of  the  worker ;  soft  in  those  with  the  drone- 
abdomen.  The  seminal  receptacle,  when  present,  is  empty. 
The  ovaries  contain  no  ova.  In  the  hermaphrodites  with  the 
drone-abdomen,  the  male  sexual  organs  are  well  developed,  and 
the  testes  contain  siiermatozoids.  Frequently  with  testicular 
and  ovaaiaii  organs  present  on  each  side,  the  epididymis  and 
copulatory  apparatus  are  well  developed,  and  an  imperfect 
poison-appai'atus  exists.  In  these  eases  the  tube  contains 
spermatozoids,  but  there  are  no  ova  in  the  ovaries.  ■  The  her- 
maphrodites are  thrown  out  of  the  cell  by  the  workers  as  soon 
as  they  emeige,  and  speedily  perish.  Siebold  ascribes  the  pro- 
duction of  these  hermaphrodites  to  an  imperfect  fecundation 
of  the  ovum."  (Zeitschrift  fiir  'Wissenschaftliche  Zoologie, 
1864,  p.  73.    See  Giinther's  Zoological  Eeview  for  1864.) 
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Mr.  Dunning  deacilbes  a  specimen  of  Fidonla  piniaria, 
"which  was  sexually  a  female,  and  the  abdomen  was  appar- 
ently distended  with  eggs ;  the  general  color  was  midway  be- 
tween the  colors  of  the  ordinary  male  and  female,  but  the  size 
and  markings  were  those  of  the  male.  (Transactions  Ento- 
mological Society,  London,  Aug.  7,  1865.)  Professor  West- 
wood  states  that  "he  had  an  Orange-tip  Butterfly  {Anthodiaris 
cardaminesy,  which  was  female  in  every  respect,  except  that 
on  the  tip  of  one  fore-wiiig  were  about  a  dozen  of  the  bright 
orange  scales  which  characterize  the  male." 

The  Egg.  Professor  H.  J,  Clark  (Mind  in  Nature)  defines 
an  egg  to  be  a  globule  suiTounded  by  the  vitelline  membrane, 
or  yelk-envelope,  which  is  protected  by  the  eliorion,  or  egg- 
shell, consisting  of  "  two  kinds  of  fluid,  albumen  and  oil,  which 
are  always  situated  at  opposite  sides  or  poles."  "In  the  earli- 
est stages  of  all  eggs,  these  two  poles  shade  off  mto  each 
other,"  but  in  the  perfectly  developed  egg  the  small,  or  albu- 
minous pole,  is  surrounded  by  a  membrane,  and  fonns  the 
Purkinjean  (germinal)  vesicle ;  and  thirdly  and  last,  the  inner- 
most of  the  tlu-ee  globules  is  developed.  This  last  is  the 
Wagnerian  vesicle,  or  germinal  dot.  The  oily  matter  forms  the 
yolk.  Thus  formed,  the  egg  is  the  initial  animal.  It  becomes 
an  animal  after  contact  with  tlie  male  germs  (unless  the  product 
of  organic  reproduction),  and  the  egg-shell  or  chorion  is  to  be 
considered  as  a  protection  to  the  aninoial,  and  is  thrown  olT 
when  the  embryo  is  hatched,  jnst  as  the  larva  throws  off  its 
skin  to  transform  into  the  pupa.  So  tliat  the  egg-state  is 
equivalent  to  the  larva  state,  and  hence  there  are  fom-  stages 
in  the  life  of  an  insect,  i.  e.  the  egg,  the  lai'va,  the  pupa,  and 
the  imago,  or  adult  state. 

ITie  e^  is  not  always  laid  as  a  perfect  egg  (Clark).  It 
sometimes,  as  in  the  Ants,  continues  to  grow  after  it  is  laid  by 
the  parent,  like  those  of  IVogs, which,  according  to  Claik,  "Are 
laid  before  they  can  hardly  be  aaid  to  have  become  ftilly  formed 
as  eggs."  Again,  others  are  laid  some  time  aftei  the  embiyo 
has  begun  to  fonn;  and  in  some,  such  as  Mflnplmqu^  and 
^/ttdto,  the  larva  is  fully  formed  before  it  is  expi-lleil  fiom  the 
oviduct. 
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Eggs  are  usually  small  in  proportion  to  the  size  of  the 
pai'ent ;  but  in  mauy  minute  forms  (i.e.  Pulex,  Pediculus,  etc.) 
they  are  proportionately  much  larger.  In  shape  eggs  are 
eitliar  spherieal  or  oblong.  In  some  there  are  radiating  append- 
ages at  one  end,  as  in  those  of  Nepa  and  Ranat7-a ;  or  they  are 
provided  with  a  single  stalk,  as  in  Chrysopa,  Cpiips,  and 
Opkion. 

The  eggs  of  most  Hymenoptera,  Diptera,  and  many  Coleop- 
tera  axe  usually  cylindrical ;  those  of  Lepidoptera  are  more 
generally  sphei-ical.  The  eggs  of  the  Mosquito  are  laid  in  a 
boat-shaped  mass,  which  floats  on  the  surface  of  quiet  pools, 
while  those  of  the  Chrysopa,  or  Lace-winged  Fly  (Fig.  55),  ai^e 
supported  on  long 
They  are  almost  invariably 
laid  neai'  or  upon  objects  des- 
tined to  be  the  food  of  the 
ftiture  lai-va.  Thus  the  Copris,  or  "Tumble-bug,"  plaees  its 
egg  in  a  ball  of  dui^  which  it  rolls  away  to  a  secure  place ; 
tlie  Flesh-fly  oviposits  on  meat ;  and  all  vegetable-feeders  lay 
their  eggs  on  the  food-plant  where  the  larva,  upon  its  esit 
fl-om  the  e^,  shall  readily  find  an  ample  supply  of  food. 

The  posterior  end  of  the  egg  is  more  often  the  fixed  one,  and 
it  may  thus  be  distinguished  from  the  anterior  pole.  In  the 
eggs  of  some  Diptera  and  Orthoptera,  the  venti-al  side  of  the 
embryo,  according  to  Gerstaeeker,  corresponds  to  the  convex 
side  of  the  egg,  and  the  concave  side  of  the  latter  corresponds 
to  the  dorsal  region  of  the  embryo. 

The  surfaee  of  tlie  ehoriont  or  egg-shell,  which  is  dense  and 
brittle,  is  often  covered  by  a  mosaic-work  of  more  or  less  regu- 
lar iiicets.  In  many  small  eggs  the  surface  is  only  minutely 
gi'anulated,  or  ornamented  with  ribs  and  furrows,  as  in  those 
of  many  Buttei-flies. 

Tlie  Micropyle.  On  the  anterior  end  (though  sometimes 
at  both  ends)  of  .the  egg  is  one  or  more  pores  of  exceeding 
minuteness,  tlirough  which  the  spermatozoa  (more  than  one 
of  which,  according  to  Dai'win,  is  requisite  to  fertilize  an 
ovule)  enter  to  fertilize  the  egg-contents.  In  some  cases 
these  mici-opyles  are  scattered  over  the  whole  surface  of  the  egg. 
Fig.  56  a  represents  the  micropyles  of  Nepa  cinerea,  consisting 
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of  a  -whorl  of  long  bristles.    TUose  of  Lociisla  viridissima  (Fig. 
56i)  slightly  resemble  toadstools.     Fig.  56c  repreaeuts  the  au- 
.  terior  pole  of  the   egg   with 
I  the  mici-opyles  of  Pyrhocoris 
I  apterua.  —  {F^-om  Geratmcker. ) 
This    contact    of  a    male 
I  sperra-eell  with   the    yolk   is 
I  the   fertilization  of  the   egg. 
I  Fi-om  this  moment  begins  the 
I  life  of  the  embryo,     Fertiliza- 
I  tion  of  the  female  germ  by 
^'^s-^-  means  of  the   male   sperm, 

through  the  congress  of  the  sexes,  is  the  rnle  with  bisexual 
animais,  but  thei'e  are  exceptions  among  insects.  An  embiyo 
may  start  into  being  without  the  interijosition  of  the  male  ;  to 
this  mode  of  generation  has  been  applied  by  Leuciiait  the  term 
Partlienogeneais.  Among  certain  species  of  insects  there  are 
some  individuals  which,  by  a  sort  of  budding  process,  and  with- 
out the  aid  of  the  male  element,  throw  off  summer  broods,  con- 
sisting of  "asexual"  individuals,  which,  as  winter  approaches, 
are  succeeded  by  a  brood  of  true  males  and  females,  the  latter 
of  which  lay  eggs.  This  phenomenon,  called  by  Steenstrup 
"alternation  of  generations,"  has  been  observed  among  a  com- 
paratively few  species,  and  the  apparent  design  of  such  an 
anomalous  mode  of  reproduction  is  to  afford  an  immense  num- 
ber of  individuals,  thus  providing  for  the  continuance  of  the 
species.  The  individuals  in  whom  this  budding  process  talies 
place  are  called  "  asexual"  because,  though  tliey  may  resemble 
tlie  female  sex  outwardly,  their  sexual  organs  are  only  partially 
developed.  This  budding  process  is  the  same  in  kind  with  that 
observable  in  the  Jelly-flsh,  which  throw  off  by  parthenogen- 
esis, or  alternations  of  generations,  summer  broods  of  immense 
extent,  but  in  winter  propagate  by  trae  eg^.  Huxley  has 
studied  the  development  of  Aphis  by  parthenogenesis,  the 
anomalous  nature  of  wliich  had  previously  been  discovered  by 
Bonnet,  Ti'embly,  Lyonet,  Degeer,  Kybei',  and  others,  and 
arrives  at  the  following  conclusions  ; 

"1.  Ova  deposited  by  impregnated  female  jljp/ttdes  in  autumn 
are  hatched  in  the  spring. 
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2.  From  these  ova  riviparous,  and,  in  the  great  majority  of 
cases,  apterous  forms  proceed. 

3.  The  bi-oods  to  which  these  give  rise  aa'e  either  winged  or 
apterous,  or  both. 

4.  The  number  of  successive  broods  has  no  certain  limit,  but 
is,  so  far  as  we  Imow  at  present,  conti-olled  only  by  tempera- 
ture and  the  supply  of  food. 

5.  On  the  setting  in  of  cold  weather,  or  in  some  cases  on  tlie 
faihire  of  nourishment,  the  weather  being  still  warm,  males 
and  oviparous  females  ai'e  produced. 

6.  The  males  may  be  either  winged  or  apterous. 

7.  So  far  as  I  am  aware,  there  is  no  proof  of  the  existence 
of  any  exception  to  the  law  that  the  oviparous  female  is  apte- 

8.  Viviparous  Aphides  may  hybernate,  and  may  co-exist  with 
oviparous  females  of  the  same  species."  (Limiffian  Transac- 
tions, xxii,  p.  198.) 

The  origin  of  the  viviparous,  asexual,  or  agamic  (from  the 
Greek  a,  witliout ;  game,  marriage)  individual,  as  it  may  be 
more  properly  called,  is,  up  to  a  certain  stage,  the  same  as 
that  of  the  true  egg,  i.e.  until  the  gei-m  {pse?idovuvi)  of 
the  former  is_detached  ft-om  the  false  ovary  (pseudovai'ium). 
"  From  this  point  onwards,  however,  the  fate  of  the  pseudovura 
is  different  from  that  of  the  omm.  The  foi-mer  begins  at  once 
to  be  converted  into  the  genu  ;  the  latter  accumulates  yelfc-sub- 
stanee,  and  changes  but  little.  Both  bodies  acquire  their  mem- 
branous investment  rather  late ;  within  it  the  pseudovum 
becomes  a  living  lai-va,  while  the  ovum  is  impregnated,  laid, 
and  remauis  in  a  state  of  rest  for  a  longer  or  shorter  period, 

"Although,  then,  the  pseudovum  and  the  ovmn  of  Aphis 
are  exceedingly  similai'  in  structure  for  some  time  after  they 
have  passed  out  of  the  condition  of  indifferent  tissue,  it  cannot 
he  said  that  the  sole  difference  between  them  is,  that  the  one 
requires  fecundation  and  the  other  not.  When  the  ovum  is  of 
the  size  of  a  pseudovum  which  is  about  to  develop  into  an  em- 
bryo, and,  therefore,  long  before  fecundation,  it  manifests  its 
inherent  physiological  distinctness  by  becoming,  not  an  em- 
bryo, but  an  ovum.  Up  to  this  period  the  influence  of  fecunda- 
tion has  not  been  felt ;  and  the  production  of  ova,  instead  of 
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pseudova,  must  depend  upon  a  sometliiiig  impressed  upon  tlie 
conatitutioji  of  the  parent  before  it  was  lirougiit  forth  by  its 
viviparons  progenetrix."  (Hnxley.) 

Siebold  hs;s  also  shown  that  the  "ova  of  the  Qneen-bee  pro- 
duces females '  or  males,  according  as  they  ai'e  fecundated  or 
not.  The  fecundated  ovum  produces  a  queen  or  a  neuter 
accordmg  to  the  food  of  the  lai'va  and  the  other  conditions  to 
which  it  is  subjected ;  the  unfecandated  ovum  produces  a 
drone."  This  is  analogous  to  the  agamic  reproduction  of 
Aphis,  and  "  demonsti'ates  still  more  clearly  the  impossi- 
bility of  drawing  any  absolute  line  of  demarcation  histologi- 
cally between  ova  and  buds." 

This  process  of  reproduction  is  not  known  in  tJie  Myriapods. 
It  occurs  among  the  mites  (Acarina),  and  ocoui's  in  isolated 
genera  of  Hemiptera  (Aphis,  Cliermes,  Lecamwn,  and  A^idi- 
otm  according  to  Gerstaacker). 

Among  Lepidoptera  the  Silli-moth  sometimes  lays  fertile 
eggs  without  previous  sexual  union.  This  veiy  rarely  hap- 
pens, for  M.  Jourdain  found  tliat,  out  of  abont  58,000  eggs 
laid  by  nnimpregnated  silk-moths,  many  passed  through  their 
early  embryonic  stages,  showing  that  they  were  capable  of 
self-development,  but  only  twenty-nine  out  .of  the  whole 
number  produced  cateqjillars.  (Darwin.)  Several  othermotha* 
have  been  found  to  lay  fertile  eggs  without  previous  sesiial 
union,  and  among  Hymenoptera,  Mematus  ventricoeua,  Ch/nips, 
N'eurotenis,  perhaps  ApopIiyUus  (according  to  Gerstaecker), 
and  Oynips  spongijica  (according  to  Walsh,   Proceedings  of 


•We  give  n  list  fl'dm  Grerstnecker  (Brotin's  Classen  unci  Ordnungen  des  Thiet 
relche]  of  all  tlie  known  oaBeB  of  ngamie  reproduction  fu  tills  suborder,  with  thi 
numbsL'  of  times  the  plienomenou  h^  been  observed,  and  Che  names  of  Che  ob 


Gnstropachn  sweraus,  once  (Plleninger). 

Liparis  dispiir,  onoa  (Cavlier). 

"  kmermoth"  {lUpm-ls  dispur),  (Tni'dy, 

westwood). 
liporfB  ochrnpo/la,  onca  (PopoffJ. 
OrffstatnulimtwSi,  once  (Wemeburg). 
Pawofte  mifbrmi^,  oiioe  (Rossil. 

"      fteite  (Slebold). 
aotenobia  UchmcUa  (Siebold). 

"         (rlqueireiln  [Siebold). 
Bofnbyx  mori,  several  times  > 

The  snbJecthasheenalsodiBeusaeahr  Siebold  in  his  woik  entiUed,  A  ti-ue  Pur- 
thenogenesis  In  lepidnptera  and  Bees;  by  Owen,  in  his  " Parthenogbnosis."  nud 

l>y  Sir  J.  Lubbotk  lo  the  philosophical  Trans  action  3,  Lonaon,  vol.  117.  pt,  1, 


Soieriiahui  ocdlatus,  once  CJohnston). 
Eapi-wia  B«j«,  ive  times  [Brown,  eW.l. 

•^  vmica,  onoa  tStowell). 
Tden  Potgphemusi  twice  (CnrtiB). 
OMtn^mha  pmi,  three  linies  (Soopol! 
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the  Entomological  Society  of  Philadelphia),  Parthenogenesis, 
or  agamic  reprodnetion,  is,  then,  the  result  of  a  hudding  pro- 
cess, or  cell-growth.  This  process  is  a  common  mode  among 
the  Radiates,  the  low  Worms,  and  the  Crustaceans.  Metamor- 
phosis is  simply  a  series  of  marked  stages,  or  periods,  of 
growth;  and  heftce  growth,  metamoi-phosis,  and  agamic  re- 
production are  moiphologically  identical.  All  animals,  there- 
fore, as  well  as  plants,  gixiw  by  the  mtiMipUcatmi  of  cells. 

After  hearing  the  snrpriaing  revelations  of  Bonnet,  Eeaumiir, 
Owen,  Bnrnett,  and  Huxley  on  the  asexual  mode  of  generation 
in  the  Aphis,  we  are  called  to  notice  still  a  new  phase  of  repro- 
duction. None  of  the  observers  just  mentioned  were  accus- 
tomed to  consider  the  virgin  aphis  as  immature,  but  rather  as 
a  wingless  adiiU  Plant-louse.  But  Nicolas  Wagner,  Professor 
of  Zoology  at  Kasan,*  supported  by  able  vouchers  for  the 
truth  of  his  assertions,  both  in  Euseia  and  in  Germany,  who 
have  repeated  and  thoroughly  tested  his  observations,  has 
observed  an  asexual  rei^roduetion  in  the  larva  of  a  Cecidomy- 
iau  fiy,  Miaator  metraloaa  Meinert,  and  Meinert  has  observed 
it  in  this  species  and  the  Oligavcea  paradoxus  Meinert. 

Says  Dr.  R.  Leuckart,  whose  article^  we  have  drawn  largely 
upon  in  the  present  account,  "This  reproduction  was  said  to 
commence  in  autumn,  to  continue  through  the  winter  and 
spring,  giving  origin,  during  the  whole  of  this  period,  to  a 
series  of  sncceesive  generations  of  larvfe,  until,  finally,  in  June, 
the  last  of  them  were  developed  into  i)ei'fect  and  sexually 
mature  animals.  The  flies,  then,  as  usual,  after  copulation, 
lay  eggs,  and  thus  recommence  the  developmental  cycle  just 
described." 

Professor  Leuckart  has  observed  these  facts  anew  in  the 
laiTfe  of  a  species  of  dipterous  gall-fly,  and  which  he  believes 
distinct  from  the  Russian  species,  found  under  the  bark  of  a 
half  dead  apple-tree  that  was  attacked  by  fiingi.  The  young 
are  developed  within  the  body  of  the  lai'va-like  parent  from  a 

•I£.  E.  Von  Baev,  "Report  on  aNew  AeoxusI  Mode  of  Heprocluction  observed 
by  ProfcesorWHgnei'  in  Kasnn."  Bn]l.  Aontl.  St.  Petei'sboig,  13if3,  pt  vi,  p.  aa». 
Also,  Wagner  In  tlie  JoHmnl  of  the  Dnirersity  of  Kflsan,  ISKI. 

fOn,  the  Aeesual  BeprodnoUon  of  Cedtlomyia  Larvie.    Annala  andMngnzine 
0fKatnr(aHtetory,Mai:cJi,186S.    Tranalated fi'om Zeiteohim f lir W 
Zooiogie,  Bd.  xiv. 
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"  genn-ball"  essentially  agi'eeing  with  the  ovary,  and  tlie  asex- 
ual larvue  begbi  life  as  egg-like  hodies  dtj-i-eloped  fivm  this 
germ-ball,  just  as  eggs  are  devploped  in  the  little  tubes  of 
wliieh  the  ovary  is  an  aggregation.  Hence  these  worms  bud 
out  from  the  germ-stock,  jnst  a=i  we  have  seen  in  the  case  of 
the  Aphides.  Leuckart  and  Wagner  favthei"  agree,  that  "  the 
so-called  chorion  never  being  formed  in  either  of  them,  the 
vitellua  [yelkj  remains  without  tliat  envelope  which  has  so  re- 
markable and  peculiar  a  development  m  the  ti-ue  egg  of  in- 
sects." ....  "The  iTi'ocesses  of  embryo-fonnation  agree  in 
all  essential  points  with  the  ordinaiy  phenomena  of  devel- 
opment in  a  fecundated  egg,  exactly  as  has  been  proved  (by 
Huxley)  to  be  the  case  in  the  Aphides."  ....  "The  only 
difference  consists  in  tlie  genn-chamhers  of  the  Ceeidomyide 
larvie  sepaa-atiiig  from  the  genn-stoek,  and  moving  about  freely 
in  the  cavity  of  the  body,  whilst  in  the  Aphides  they  remain 
permanently  attached,  and  couBtitute  an  apparatus  which,  in 
its  form  and  arrangement,  reproduces  the  conditions  of  the 
female  organs." 

Thus  we  can  neithei'  pronounce  these  so-called  larvee  to  be 
larvaa  so  long  as  they  produce  young,  neither  ai-e  they  actual 
males  or  females  ;  they  are  what  Leuckart  calls  asexunl  fonns, 
which  produce  false-egga  (pseudova  of  Huxley,  as  restj-icted 
by  Lenckai-t).  This  is  paralleled  by  the  asexual  Aphides,  and 
among  Hymenoptei'a  by  the  worker  Ants,  and  worker,  or,  as 
they  were  formerly  called,  neuter  Bees,  tlie  latter  of  which  have 
been  known  to  produce  young  without  the  inteiposition  of  the 
male ;  thus  the  two  sexes,  at  least  the  females  aie  diinorphu, 
i.  e.  for  certain  exigencies  of  life  they  are  speciahzed  into  tiio 
distinct  forms,  one  (as  in  the  asexual  ApMs)  to  produce  an  un 
limited  number  of  young  during  the  summer ,  the  othei  and 
sexual,  normal  form  to  produce  in  the  autumn  a  (.ompirttivel^ 
limited  number  of  eggs. 

Di'rmrpMsm  is  intimately  connected  with  agamic  lepioduc 
tion.  Thus  the  asexual  Aphis,  and  the  perfect  female,  may  be 
called  dimorphic  forms.  Or  the  perfect  female  miy  assume 
two  foiTQS,  so  much  so  as  to  be  mistaken  for  two  distinct  spe- 
cies. Thus  Cynips  que^-ciis-spongiflcft  occurs  in  male  and  female 
broods  ill  the  spring,   while  the  fall  brood  of  teniile--  weic 
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described  as  a  separate  species,  0.  aciculata.  Mr.  B.  D.  Walsh 
considers  the  two  sets  of  females  as  dimorphic  forms,  and  he 
thbiks  that  0.  aciaUata  lays  eggs  which  produce  C  querctts- 


Huber  supposes  tliere  ai'e  two  sizes  of  the  three  forms  (i.  e. 
male,  female,  and  worker)  of  Bombus,  one  set  being  a  bttle 
largei'  than  the  other. 

Alft'ed  Wallace  has  discovered  that  there  ai-e  two  forms  of 
females  of  Papilio  Memnoii  of  the  East  Indies  ;  one  is  normal, 
having  its  wings  tailed  and  resembles  a  closely  allied  species, 
PapUio  Goon,  which  is  not  dimorphous,  while  the  other  is  tail- 
less, resembling  its  tailless  male.  PapUio  Pammon  has  thi'ee 
sorts  of  females,  and  is  hence  "  trimorpbic."  One  of  its  forms 
pi-edombiates  in  Sumatra,  and  a  second  in  Java,  while  a  thu'd, 
(described  as  P.  JRomtdua)  abounds  in  India  and  Ceylon.  P. 
Ormenus  is  trimorphic,  as  Mr.  Wallace  obtained  in  the  island 
of  Waignion,  "a  third  female  quite  distinct  from  either  of  the 
others,  and  in  some  degree  intermediate  between  the  ordinary 
male  and  female."  Much  the  same  thing  occurs  in  the  North 
American  P.  Ttirnus.  Papilio  Glaucus  is  now  known  to  be  a 
dimorphic  form  of  the  former  butterfly,, both  having,  according 
to  Mr,  Uhler,  been  bred  fi-om  the  same  batch  of  eggs.  The 
ordinary  form  of  the  female  of  P.  Tumua  occurs  north  of  lat. 
87°,  while  the  dimoiphic  fonn,  P.  Glaucus,  ocem-s  south  of  i2°. 

The  male  sex  also  presents  dimoiphic  fonns.  Mr.  Pascoe 
(Proceedings  of  the  Entomological  Society  of  London,  1862, 
p.  71)  states  that  there  are  dimorphic  forms  of  Anthribidfe ; 
that  they  occur  in  the  male  of  St&nocei-ua  and  Micoceroa.  Six 
species  of  Dytiscus  have  two  female  fonns,  the  most  common 
having  the  ^lyti-a  deeply  suleate,  while  in  the  rai-er  foi-ms  the 
elytra  are  smooth  as  in  the  male. 

There  is  a  tendency,  we  would  obsen'e,  in  the  more  abnor- 
mal of  the  two  sexual  forms,  to  revert  to  a  lower  type.  Thus 
the  agamic  Aphis  is  more  generally  wingless,  and  the  tailless 
female  butterfly  mimics  the  members  of  a  lower  genus,  Pieris. 
The  final  cause  of  Dimorphism,  like  that  of  agamic  rej^Jrodnc- 
tion,  is  the  continuance  of  the,  species,  and  is,  so  far  as  yet 
Imown,  an  exceptional  occurrence. 

Mimetic  forma.     Many  insects  often  resemble,  in  a  I'einai'k- 
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able  minner  those  of  othei  ^'^I'l  Thej  lie  callel  mimetic 
films  Insects  are  lelated  to  e^ch  othei  by  aiiilogj  and  afBii 
ity  Th  t^  the  tmly  tailless  species  of  P  _/  ti  o  i  e  those  wheie 
the  tail  18  absent  m  hotli  sexes  are  lelated  bj  affinity  to  Pc 
n«  which  has  lounded  hmd  nings  The^  ilao  stand  next  to 
Pen  in  the  b}stem  of  Natiiie  But  theie  are  on  the  oth  r 
hand  mimetic  foims  which  boiiow  the  featmee  of  gioups  fai 
above  them  in  the  natural  system.  Thus  the  Seeia  resembles  a 
Bee,  Bombylius  and  Laphria  resemble  Bombus;  the  Syrphiis 
flies  sii-e  easily  mistalien  for  Wasps.  So  in  the  second  series 
of  suborders  of  Insects,  Forjicula  resembles  the  Staphylinua; 
Termes  resembles  the  true  Ant ;  Psoous,  the  Aphis;  Aseakiphiis 
resembles  Papilio ;  Mantispa  recalls  the  Orthopterous  Mantis,  and 
Panorpa  reminds-  us  of  the  Tlpidce  {BiUcKUS  being  strikingly 
analogous  to  the  Dipterous  BiUacomorplia).  Thus  these  lower, 
more  variable  groups  of  insects  strive,  as  it  were,  to  connect 
themselves  by  certain  analogous,  mimetic  fonns,  with  the  more 
stable  and  higher  groups. 

Comprehensive  types  are  mimetic  forms  which  combine  the 
characters  of  other  and  generally  higher  groups.  Thus  each 
Neuropterous  family  contains  mimetic  forms  which  ally  them 
strongly  with  some  one  of  the  sis  other  suboi-ders  of  insects. 
The  early  fossil  insects  are  remarkable  for  combining  the  chai-- 
acters  of  groups  which  appeai'  ages  after.  The  most  remark- 
able comprehensive  type  is  a  Carboniferous  insect,  the  Eiig&reon 
i  mentioned  fai'ther  on. 


Htbeiditt.  Hybrids  are  sometimes  produced  between  differ- 
ent species,  but  though  it  is  known  that  different  genera  unite 
sexually,  we  know  of  very  few  authentic  instance!  of  the  pro- 
duction of  hybrids  thei-efrom.  One  is  related  by  Mr,  Midford, 
who  exhibited  at  the  March  4th  (1861)  meeting  of  the  London 
Entomological  Society,  hybrids  produced  fi.-om  a  male  Phiga- 
Ua  pilosaria,  and  a  female  IJyssia  hispidaria.  "The  males 
resemble  N.  hispidaria,  but  in  color  have  "the  lighter  and 
greener  tint  and  transparency  of  wing  of  P.  piloaaria." 

The  Development  op  Insects.  Immediately  after  tlie  fer- 
tilization of  the  egg,  the  first  act  in  the  organization  of  the 
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future  embryo  is  the  fonnatiou  of  the  gei'minal  laj'er,  or  blas- 
toderm (from  the  Greek,  meaning  primitiYe  sliin).  Tliis  layer 
is  formed,  at  the  surface  out  of  a  surface-layer  of  larger,  often 
nueleolated,  cells  which  iieai'ly  encompass  the  yolk-mass.  At 
one  point  there  is  a  breali  in  this  cellnlai'  layei-,  and  the  yolk 
granules  reach  to  the  surface,  so  that  it  appeal's  dai-ker  than 
the  other  parts  of  the  egg.  This  cellulai-  layei-  is  soon  resolved 
into  the  blastodei-m,  or  germinal  layer,  which  tliicliens  and 
narrows,  foiming  a  longitudinal  band.  This  is  the  first  stage 
of  the  embryo,  which  lies  as  a  tliin  layer  of  cells  upon  the  outer 
surface  of  the  yolk.  Both  ends  of  the  body  sxe  alike,  and  we 
shall  afterwai-da  see  that  its  back  Ilea  next  to  the  centre  of  the 
egg,  its  ftiture  ventral  side  looking  outwards.  The  embryo  is 
thus  bent  on  itself  backwards. 

In  the  next  stage  the  blastodenn  divides  into  a  certain  num- 
ber of  segments,  or  joints,  which  appear  as  mdeirtatlons  in  the 
body  of  the  embi-jo.  The  head  can  now  be  distinguished  llx>m 
the  postei'ior  end  chiefly  by  its  larger  size,  and  both  it  and  the 
tail  are  folded  back  upon  the  body  of  the  embiyo,  the  head 
especially  being  sunk  backwaids  down  mto  the  ^olk-mass 

In  a  succeeding  stage,  as  we  hn^e  ob^>eived  in  the  embiyo  of 
Diplax,  a  Dragon-fly  {Fig.  57>  the  head  is  ptitiiUv  sketched 


out,  with  the  rudiments  of  the  limbs  lud  mouth  puts  ind  the 
steriiites,  or  ventral  walls,  of  the  the ia\  md  t  the  tv,  i  basal 
rings  of  the  head  appear.  The  anterioi  pait  of  the  head  in- 
cluding tlie  so-called  "procephahc  lobes  '  o^eihings  incl  con- 


3,  mandibles 
and  letters  i 


aw  of  embiyo.  The  procepMliolobosax'enot  elio' 
aaxilliu;  t,  second  masilliE  (Inbinm);  6-7,  legs. 
3  Biune  in  all  tha  flgures  ft'oni  B;-)iO.  The  nrde 
cindiEKted.   FiQ.as.  VentPal  view  of  the  eama. 
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ceals  the  bi^e  of  the  aiitemiffi  It  is  piohalile  that  mjie 
caitful  ob'iervatioji  ivonld  haie  shj^in  the  eiirl  of  the  jLdomen 
folded  b'M^k  upon  the  cto)s«?  legion  as  u&iial  at  this  peiiod  m 
the  enibijOB  of  tho^e  lusecta  whose  embryology  has  been 
studied 

The  antennte  maudihles,  and  maxillee  form  a  gionp  by  them 
8ehe«,  while  the  second  maxillee  (or  Ubium)  aie  veil  much 
larger  and  tmued  backwud?,  being  tempoiaiilj  gionpedmth 
the  legij 

Theie  aie  traces  oiil>  of  the  two  basil  steiua  of  the  abdo 
mew  This  indicates  thit  the  basal  abdominal  segments  gio" 
m  succession  fiom  the  base  of  the  abdomen  the  middle  oneu 
appearme  last  The  post-abdomen  (Fig  69  4)  his  piobabh 
been  de^  eloped  sj  ncluonous  b  ith  the  procephalic  lobes,  as  it  is 
mail  maect  and  cmstace'tu  embiyos  jet  obsened  As  stated 
by  Zaddaeh,  these  two  lobes  in  their  development  ai-e  exact 
equivalents;  autei'o- posterior  symmetiy  is  very  clearly  de- 
marked,  the  two  ends  of  the  body  at  first  looldng  alike.  But 
in  this  stage,  after  the  two  ends  of  the  body  have  been  evolved 
from  the  primitive  cell-layer,  development  in  the  post-abdomi- 
nal region  is  retarded,  that  of  the  head  progi'cssing  with  much 
greater  rapidity. 

In  the  next  stage  (not  figured)  the  yolk  is  completely  walled 
in,  though  no  traces  of  segments  appear  on  the  back  or  side  of 
the  embiyo.  The  revolution  of  the  embiyo  has  taken  place  ; 
the  post-abdomen  being  curved  beneath  the  body,  and  the  back 
presenting  outwai-ds. 

The  i-udiments  of  the  eyes  appear  as  a  darker,  rounded  mass 
of  cells  indistinctly  seen  through  the  yolk-granules,  and  situ- 
ated at  the  base  of  the  antennie.  They  consist  of  a  few  epithe- 
lial cells  of  irregular  form,  the  central  one.beiug  the  largest. 

The  second  maxilhe  are  a  little  over  twice  the  length  of  the 
fti'st  maxilhe  and  are  grouped  with  the  legs,  being  curved  back- 
wards. They  are,  however,  now  one-third  shorter  than  the  an- 
terior legs.     The  second  maxiliaiy  sternum  is  still  visible. 

The  tip  of  the  abdomen  (or  poat-abdomen)  consists  of  four 
segments,  the  terminal  one  being  much  the  largei',  and  ob- 
scurely divided  brto  two  obtuse  lobes. 

The  abdominal  etemites  are  now  well  marked,  and  the  ner- 
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Toua  cord  is  lepieseiitLii  bj  fight  yr  nine  large  oblong-square 
(seen  sideways)  ganglia  which  he  contaguouB  to  etch  other 

The  formation  of  t\n,  e^e9  the  po^t  abdomen,  the  steinites 
and  median  portion  of  the  neiious  coid  seems  neailj  sjiichio 
nous  with  the  closing  up  of  the  doieal  walls  of  the  bod>  thouj,h 
the  division  of  tlie  tegument  into  segments  hna  not  appirentl^ 
talceii  place  over  the  yolk-mass 

The  succeeding  stage  (Fig.  59)  is  signalized  l>  the  ppcar 
anceof  therudimentsof  theintestine,       i  u  t 

while  the  second  majtillEe  ai'e  diiected 
more  anteriorly.  ' 

In  form  the  body  is  ovate-c^hn 
drical,  and  there  is  a  deep  constiic 
tion  separating  the  post- abdomen 
from  the  anteiior  part  of  the  abdo- 
men. A   7   6  S        4      10 

The   tei-minal    (eleventh)    ring  is  ^s-  ''"■ 

immensely  disproportioned  to  its  size  in  the  embiyo  just  pre- 
vious to  hatching  (see  Fig.  61,  where  it  foi'ms  a  tiianguiar  piece 
B  6   b      7  sitaated  between  its  appuidige'! 

the  anal  stjlets)  At  a  latei 
peiiod  of  tins  stage  two  moie  ab- 
dominal segments  have  been  added 
one  to  the  end  of  the  main  body 
of  the  abdomen,  and  anothei  to 
the  post-abdomen  The\  ha\  e 
been  apparently  mteijmlated  at  tliL 
junction  of  the  post-abdomen  to 
^s  10  the  abdomen  proper     Should  ttue 

obsenation  be  pioved  to  he  correct  it  imy  then  be  consideied 
as  a  iiile  that,  aftei  reaching  a  certain  numbei  of  segments,  all 
additional  ones  are  inteipolated  between  the  main  body  of  the 
abdomen  and  its  terminal  segment  or  segments.  This  is  the 
law  of  inci-eaae  in  the  number  of  segments  in  Worms,  and  in 
Myriapods  (/wfcs,  according  to  Newport's  observations),  in 
Arachnids  (Claparede),  and  Crustacea  (Rathke), 

The  next  stage  (Fig.  60),  is  characterized  by  the  differentia- 
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tion  of  the  head  into  the  rudimeats  of  the  ophthalmic  ring,  and 
tlie  supraclyiieal  piece,  and  clypens,  togetlier  with  the  appros- 
imatiou  of  tlie  second  pair  of  maxillte,  wliich,  ivlien  nnited,  form 
the  lahunn,  the  exti'emitiea  of  which  are  now  situated  in  the 
middle  of  the  body. 

The  antennce  now  extend  to  the  middle  of  the  labiimi,  jnat 
passing  beyond  the  extremities  of  the  mandibles  and  maxillfe. 
The  ossophagns  can  now  be  seen  going  from  the  month-opening 
sitnated  jnst  beneath  the  labium.  It  cun'es  aromid  just  behind 
the  eyes.  There  ai-e  at  this  period  no  appearances  of  movable 
blood-diMks  01  of  a  doisal  vessel. 

The  abdomen  is  now  pointed  at  the  extremity  and  di^dded 
into  the  ludnnents  of  the  two  anal  stylets,  which  form  lai-ge, 
acute  tubercles.    The  yolk-mass  is  now  almost 
K  entuely  inclosed  within  the  body  walls,  foi'm- 
mg  an  oval  mass. 

Another  embryo,  obsei-ved  July  27th,  had 
J,  reached  about  the  same  stage  of  growth.  .  Tlie 
front  of  the  head,   including  the  anteunary 
segment,  is  farther  advanced  than  before.   The 
enth-e  head  is  divided  into  two  very  distinct 
'  regions;  i.e.   one   lie/ore   the   mouth-opening 
(the  preoral  region,  including  the  ocdlary,  or 
first  and  second  segments ;  the  (^htlialmic,  or 
third  segment,  aiid  antennary,  or  fourth  seg- 
ment of  the  head) ;  and  the  other  beliind  the 
mouth  (postorcd,  consisting  of  the  m.andibula/>\ 
or  fifth  segment,  the  first  mmxiUai-y,  or  sixth 
it,  and  the  second  maxillary,  or  labial,  being  the  seventh 
and  last  cephalic  ring. 

At  a  later  period  the  embryo  is  quite  ftdly  formed,'  and  is 
about  ready  to  leave  the  egg.  The  three  regions  of  the  body 
are  now  distinct.  The  articulations  of  the  tergum  are  present, 
the  yollc-mass  being  completely  inclosed  by  .the  tergal  walls. 

FiO.  61.  The  emljiyo  taken  from  6he  egg,  but  nenrly  rendy  to  hntch.  r,  the 
dotted  line  oroases  the  main  teaches,  going  through  the  yolk-mnes,  now  restricted 
to  the  thoracic  region.  At  X,  Uie  traoheie  send  off  niimeraiis  bvnnchas  around  an 
enlargement  of  the  intestine  (colon),  whevB  the  blood  is  aerated;  better  seen  in  tig. 
ii.    The  abdomen  ooueists  of  eleven  segments,  the  liut  being  a  mhiute  IiiangiUar 
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The  body  is  so  bent  upon  itself  that  tlie  extremities  of  the 
second  maxillje  just  overlap  the  tip  of  the  abdomen. 

The  two  limbs  of  the  labium  are  now  plaeed  side  by  side, 
with  the  prominent  spinous  appendage  on  the  outer  edges  of 
the  tip.     These  spines. ai-e  the  nidimeuts  of  the  labial  palpi. 

Tlie  general  form  of  the  embryo  at  a  still  latev  period  (Fig. 
61),  on  being  talfeii  from  the  egg  and  straightened  out,  re- 
minds us  strikingly  of 
the  Thysaniira,  and,  in 
these  and  other  re- 
spects, tend  to  prove 
that  the  Potlurse  and 
Lepismse,  and  allied 
genera,  are  embryonic, 
degraded  forms  of  Neu- 
roptera,  and  should 
thei'efore  be  considered 
as  a  family  of  that  sub- 
order. Seen  laterally, 
the  body  gradually  ta- 
pers ft'om  the  large  ^ 
head  to  the  pointed  ex- 
tremity. The  body  is 
flattened  from  above  ^ 
downwards.  At  this 
stage  the  appendages 
are  still  closely  ap- 
pressed  to  the  body. 

Just  before  the  ex- 
clusion of  the  embryo, 
the    legs    and   mouth- 
parts   stand    out    freer  Kg.  ea. 
from  the  body.    The  labium,  especially,  assumes  a  position  at 
nearly  right  angles  to  the  hotly.     The  antennse,  mandibles, 
)  talien  on  a  more  definite  form,  being  like 


and  maxillaB  1 


ma.Oi.  ThelflivaJusthalchfldandBivlmminsinthewaWi'.  n,  veulral  c 
lervouE  gnnglin;  i),  dorsal  veeeel.  or  "heart,"  dlvldBd  Into  its  eMmbei's 
inal  valves  atUie  onci  of  the  abdnmen,  which  open  loid  glint  during  respicati( 
■Bpresented  33  being  open.  Both  of  the  dotted  lines  cross  the  tcacheffl.  : 
voL'k  of  tlie  (rachex,  euTFoimding  the  uloooa. 
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that  of  the  young  larva,  and  stand  out  free  from  the  body. 

The  bead  ia  much  smaller  in  proportion  to  tlie  rest  of  the 

body,  and  bent  more  upon  the  breast. 

Tlie  Lana  (Fig.  62) 
when  hatched  is  about 
five  hundredths  of  an 
inch  in  length.  The 
head  is  now  free  aud 
the  aiitennie  stand  out 
free  from  tlie  front. 
The  thorax  has  gi-eatly 
diminished  in  size, 
while  the  abdomen  has 
become  wider,  and  the 
limbs  very  long;    and 

the  numerous  minute  tnbereles,  seen  in  the  preceding  stage, 

have  given  origin  to  hairs.    The  dorsal  vessel  can  now,  for  the 

f  first  time,  be  seen.  When  in  motion,  the  resemblance 
to  a  spidei'  is  most  striking.  The  flow  of  blood  to 
the  head,  and  the  return  cuii'ents  tlirough  the  lacunar 
or  venous  circulation  along  the  side  of  the  body  were 
easily  observed.  The  vessels  were  not  a-owded  with 
blood  disks,  t'le  latter  being  few  in  number,  only  one 
Fig.M,  or  two  passing  along  at  a  time.  Two  currents,  pass- 
ing in  opposite  directions,  were  observed  in  the  legs. 

FIQ.B3,  BlaeviewoftheheaaofUialarvaorDiplaxLatoretho  firEtniovill.  e, 
deolauons  tiiberolas  terniinaliug  in  a  Blonder  style;  their  use  is  unknown;  lliey 
hHTH  not  been  obeecyed  in  Vae  full-gtown  laiTO.  e,  fhe  oomponnd  eyes.  1,  the 
tlirao  Jointed  aatenniB,  the  terminal  joint  nearly  three  Umee  ne  long  as  Uie  two 
basal  ones.  3,  the  mandibles,  and  a3so  enlavgeil,  showing  the  cutting  edge  divided 
Into  rour  teeth.  S,niftxill£B  divided  into  twolobea;  rf,  the  outer  and  anterior  lobe, 
a-Jointed,  UiBbasaljohit  terminating  in  two  seta;  and  o,  the  inner  lobe  concealed 
from  view,  in  its  natural  posillon,  by  the  enter  lobe,  d.  4,  Uie  base  or  pedicel  of 
Oie  second  maxillie,  or  labium,  the  expanded  terminal  portion  being  di'awn  sepa- 
rately ;  d  and  a,  two  movable  stoat  styles  representtng,  perhaps,  the  hibial  palpi ; 
the  lobe  to  whiuh  they  are  atwched  is  mnltidentute,  and  adapted  for  seLBing 
prey;  on  the  right  side  the  two  etyles  are  appreesed  lo  Ihe  lohe.  it  represents, 
parhapa,  the  llgnla;  but  we  have  not  jet  stmUed  its  hpmolo^BB  cftrefully:  this 
part  Is  attached  to  a  transversely  linoar  piece  soldered  to  the  main  part  of  the 
lablnm.  y,  the  11th  abdominal  liog,  wlUi  its  pak  of  conical  anal  stales,  z,  Uie 
last  tarsal  joint  and  pair  of  long  slender  claws. 

Pia.  M.  The  pupa  of  Dlplax,  having  rndimenfary  rings.  In  which  the  eyes  are 
much  larger,  and  the  legs  much  shorter  than  in  the  I'eoently  hatched  larva;  in- 
HMduued  to  be  eompared  with  the  young  larva.    ITiga.  67-6t,  original. 
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On  review  it  will  be  seen  how  remarkable  ai'e  the  changes  in 
form  of  the  insect  before  it  is  hatched,  and  that  all  are  the 
result  of  simple  growth.  We  have  seen  that  the  two  ends  of 
the  body  are  first  foi-med,  and  that  the  under  side  of  the  body 
is  formed  before  the  back ;  that  the  belly  is  at  first  turned  out- 
wards, and  afterwards  the  embryo  reverses  its  position,  the 
back  presenting  outwards.  All  the  appendages  are  at  first 
simple  protrusions  from  the  body-walla,  and  new  segments  are 
interpolated  near  the  tip  of  the  abdomen.  These  changes  take 
place  very  rapidly,  within  a  very  few"  days,  and  some  of  tlie 
most  important  and  earlier  ones  in  a  few  hours.  We  can  now 
better  understand  that  the  lai-va  and  pupa  stages  are  the  result 
of  a  similar  mode  of  gi-oirth,  though  very  marked- from  being 
in  a  different  medium,  the  insect  having  to  seek  food  and  act 
as  an  independent  being, 

Tk A NS FORMATIONS  OF  THE  Insect.  We  have  seen  that 
during  the  growth  of  the  embryo,  the  insect  undergoes  remark- 
able changes  of  form,  the  result  of  simple  growth.  The  meta- 
morphoses of  the  animal  within  the  egg  are  no  less  mai'ked 
than  those  which  occur  after  it  has  hatched.  It  will  also  -be 
seen  that  the  larva  and  pupa  stages  are  not  always  fixed,  defi- 
nite states,  but  only  pauses  in  the  development  of  the  insect, 
concealing  beneath  the  larva  and  pupa  skins  the  most  impor- 
tant changes  of  form. 

The  process  of  hatching.  No  other  author  has  so  carefully 
described  the  process  of  hatching  as  Newport,  who  obsen'ed 
it  in  the  larva  of  Melos.  "When  the  embryo  larva  is  ready 
for  its  change,  the  egg-shell  becomes  thinned  and  concave,  on 
that  side  which  covers  the  ventral  surface  of  the  body,  but  is 
much  enlarged,  and  is  more  convex  on  the  'dorsal,  especially 
towards  the  head.  The  shell  is  then  burst  longitudinally  along 
the  middle  of  the  thoracic  segments,  and  the  fissure  is  ex- 
tended foi'wai-ds  to  the  head,  which  then,  together  with  the 
thoracic  segments,  is  partially  forced  through  the  opening,  but 
is  not  at  once  entirely  withdi-awn.  The  antenna,  parts  of  the 
mouth,  and  legs  are  still  inclosed  within  separate  envelopes, 
and  retain  the  larva  in  this  covering  in  the  shell.  Eftbrts  ai-e 
then  made  to  detach  the  posterior  segments  of  the  body,  which 
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su'e  gradually  released,  and  with  them  the  antennse,  palpi,  and 
legs,  and  the  larva  removes  itself  entirely  from  the  shell  anci 
membranes.  In  this  process  of  evolution  the  young  Mdop. 
throws  off  two  distinct  coverings  :  first,  the  shell  with  its  lining 
membrane,  the  analogue  of  tlie  membrane  in  ■which;  as  I  have 
elsewhere  shown,*  the  young  Myriapod  is  inclosed,  and  re- 
tained several  days  after  the  bursting  of  the  ovum,  and  which 
represents  in  the  Articiilata,  not  the  allantois,  but  apparently 
the  amnion,  of  Vertebrata ;  next,  the  fli'st,  or  fcetal  deciduation 
of  the  tegument,  analogous  probably  to  the  first  change  of  skin 
in  the  Myriapod,  after  it  has  escaped  from  the  amnion,  and 
also  to  the  first  change  which  the  young  Ai-achnidan  invariably 
nndergoes  a  few  days  after  it  has  left  the  egg,  and  before  it 
can  talfe  food.  This  tegument,  which,  perhaps,  may  be  analo- 
gous to  the  vemix  caseosa  of  Vertebrata,  thi'own  oif  at  the 
instant  of  birth,  is  left  by  the  young  Meloe  with  the  amnion 
in  the  shell ;  and  its  separation  from  the  body,  at  this  early 
period,  seems  necessary  to  fit  the  insect  for  the  active  life  it 
has  commenced."     (Linn,  Trans,  xx.  p.  306,  etc.) 

The  larva  slate.  The  lai'va  (Latin  larva,  a  mask)  was  so- 
called  because  it  was  thought  to  mask  the  form  of  the  perfect 
insect.  The  lai-vffi.  of  Buttei'flies  and  Moths  are  called  catei-- 
pillars;  those  of  Beetles,  gnihs;  and  those  of  the  two-winged 
Flies  (Diptera)  maggots;  the  lal■^'ie  of  othei'  gi'oups  have  no 
distinctive  common  names. 

As  soon  as  it  is  hatched  the  larva  feeds  voraciouslj-,  as  if  in 
anticipation  of  the  coming  period  of  rest,  the  pupa  state,  for 
which  stores  of  fat  (the  fatty  bodies)  are  developed  for  the 
supply  of  fat  globules  out  of  which  the  tissues  of  the  new 
body  of  the  pupa  and  imago  are  to  be  formed. 

Most  laiTie  moult,  or  change  their  skin,  four  or  five  times. 
In  the  inactive  thin-skinned  larvse,  such  as  those  of  Bees, 
Wasps,  and  Gall-fiies,  the  moults  are  not  apparent ;  as  the 
larva  increases  in  size  it  out-gi'ows  the  old  skia,  wliich  comes 
off  in  thin  shreds.  But  in  the  active  larvie,  such,  as  cater- 
pillars, grasshoppers,  and  grubs,  from  tlie  rapid  deposition  of 
ohitine  in  the  outer  laj'ers  of  the  skin,  just  before  the  change, 

*philosoplYitnlTi'aiisactlon?,Pt,  2, 181l,p.  in. 
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it  becomes  hard  and  dry,  aiid  too  small  for  tlie  growing  in- 
sect, and  is  then  cast  off  entire. 

A  series  of  bee-larvse  can  be  selected  showing  a  gi-adnation 
in  size  and  form  from  the  egg  and  recently  hatched  laira  np  to 
the  fiill-gi'own  lar\'a.  In  the  cateipillar  and  other  active  larvse, 
there  are  usually  four  or  five  stages,  each  showing  a  sudden  and 
marked  increase  in  size.  Newport  states  that  the  caterpillar 
of  Sphinx  ligustrl  moults  six  times,  and  at  the  last  moult  be- 
comes a  third  larger  than  at  any  earlier  period ;  the  larva  of 
Arctia  caja  monlts  from  five  to  ten  times. 

A  few  days  before  the  assumption  of  the  pnpa  stite  tl  e 
larva  becomes  restless,  stops  eitmg  and  deaeits  its  foo  1  and 
usually  spins  a  sillien  cocoon,  oi  makes  one  of  eaith  or  chips 
if  a  borei',  and  there  prepares  for  the  change  to  the  pnpa  state 

Durmg  this  semipupa  period  (lasting  in  many  uisects  only 
for  a  day  or  several  days,  but  m  tone  Sa>\  flies  thiough  the 
winter)  the  skin  of  the  pupa  giowg  beneath  th«it  of  the  quies- 
ccLt  larva.  While  the  worm  hi  e  Hrva  eshil  its  no  tiue 
gional  distinctions,  the  muscles  of  the  gi  swing  puj  %  contiact 
and  enlai-ge  in  cei'tain  parts  so  as  to  modity  the  iaiva  form 
until  it  gradually  assumes  the  tniegi  nal  f)im  (t  the  idult 
insect,  with  the  differentiation  of  the  bod>  mto  i  head  thoiax 
and  abdomen. 

In  a  series  of  careful  studies  abimdanth  illistiated  ^Mtli 
excellent  plates,  Weismann  has  lecentl^  shown  that  'sw^immei 
dam's  idea  that  the  pupa  and  imagt  skins  iieie  m  leilitj 
ah-eady  concealed  under  that  of  the  Ian  a  is  partially  f  unded 
in  truth.  Swammerdam  states  I  can  point  out  in  the  lai\a 
all  the  limbs  of  the  future  nymph  oi  Gule.  concealed  beneith 
the  skin,"  and  he  also  observed  beneath  the  skin  ol  tlie  lai\  « 
of  bees  just  before  pupating,  the  antennte  mouth  i  arts  Mings 
and  limbs  of  the  adult.     (Weismann  ) 

During  its  transformations  the  pupi  &kin  is  developed  fiom 
the  hypodermis,  or  inner  layei  ol  skin  This  peals  ofl  as  it 
were,  from  the  inner  layer  of  the  old  Hri  a  skin  which  soon 
dries  and  hardens,  and  is  thi-own  off  Meanwhile  the  muscles 
of  the  body  contract  and  change  in  form,  thus  causing  the  origi- 
nal segments  of  the  lai-va  to  infold  and  contract  at  certain  parts, 
graduallj^  producing  the  pupa  form.     If,  during  this  period,  the 
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insect  be  esammed  at  mteii  lia  i  seiif"«  ot  slight  chinges  of 
form  maj  be  seen,  fiom  the  Ian  a  to  the  imago  «tite  In  some 
eases  each  eh\Hge  is  accomtiamed  by  i  moult,  as  m  the  "ac- 
tive" Epbemeia,  wheie  Lubbock  counted  twcntj  one  moults. 

As  a  general  mle  then  it  maj  be  stated  that  the  body  of 
the  lfti'\ a  16  tnnsformed into  thit  of  the  imago,  img  answer- 
ing to  nng,  and  limb  to  limb  m  both,  the  head  of  the  one 
is  homologoua  with  tliat  of  the  othei  and  the  apijendages  of 
the  lar^a  aie  homologous  with  the  appendages  of  the  imago. 

Weismann  his  shown  that  m  the  lii^aof  theMeat-flj,  Mfsca 
vomitoria,  the  thorax  and  head  of  the  imago  are  developed 
from  what  he  calls  "imaginal  dislts."  These  disks  are  minute 
isolated  portions  of  the  hypodennis,  which  ai-e  formed  in  the 
embryo,  before  it  leaves  the  egg,  and  ai'e  held  in  place  within 
the  body-cavity  of  the  larva  by  being  attached  either  to  nerves 
or  ti-achese,  or  both.  After  the  outer  layei'  of  the  larva  sliin 
dries  and  hardens,  and  forms  the  cask-shaped  pvparhim,  the 
use  of  which  corresponds  to  the  cocoon  of  moths,  etc.,  these 
imaginal  disks  increase  in  size  so  as  to  form  the  tegument  of 
the  thorax  and  head.  The  abdomen  of  the  Meat-fly,  however, 
is  formed  by  the  direct  conversion  of  the  eight  hinder  segments 
of  the  body  of  the  larva,  into  the  con-esponding  segments  of 
the  im^o. 

Accompanying  this  change  in  the  integument  thei-e  is  a 
destruction  of  all  the  larvid  system  of  organs ;  this  is  either 
total  or  effected  by  the  gradual  destnietion  of  tissues.  Now 
we  see  the  nse  of  the  "fatty  body;"  this  brealis  up,  setting 
free  graimlar  globules  of  fat,  which,  as  we  have  seen  in  the 
embryq,  produces  by  the  multiplication  of  cells  the  new  tissues 
of  the  pupa.  Thus  the  laii'a-skin  is  cast  aside,  and  also  the 
softer  organs  witliin,  but  the  formation  of  new  tissues  keeps 
even  pace  with  the  destruction  of  the  old,  and  the  insect  pre- 
serves its  identity  throughout.  The  genital  glands,  however, 
are  indicated  even  in  the  embryo,  and  are  gradually  developed 
throughout  the  growth  of  the  insect,  so  that  this  hiatol'^sis,  or 
destruction  of  tissues,  is  not  wholly  complete.  The  quiescent 
pupa-state  of  Musca  is  long-continued,  and  its  vitality  is  latent, 
the  acts  of  respiration  and  circulation  being  almost  suspended. 
(Weismaun. ) 
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In  the  metamorphosis  of  Coretlira,  a  Mosquito-like  Fly,  which 
is  Eicti\'e  both  in  the  lai-va  and  pupa  states,  "the  segments  of 
the  larva  ai-e  couverted  dii-ectly  into  the  corresponding  seg- 
ments of  the  body  of  the  imago,  the  appendages  of  the  head 
into  the  corresponding  ones  of  the  head  of  the  imago ;  those 
of  the  thorax  are  produced  after  the  last  moult  of  the  lai'va 
as  diverticula  of  the  hypodei-mis  round  a  nerve  or  trachea, 
from  the  cellular  envelope  of  which  the  formation  of  tissue  in 
the  interior  of  the  appendages  issues.  The  laical  muscles  of 
the  abdominal  segments  are  traiisfeiTed  unchanged  into  the 
imago  \  the  thoracic  muscles  peculiar  to  the  imago,  as  also 
some  additional  abdominal  mnscles,  ai-e  developed  in  the  last 
lan-al  periods  from  indiifei-ent  cellular  cords  which  are  indi- 
cated even  in  the  egg.  The  genital  glands  date  back  to  the 
embryo,  and  are  gradually  developed  ;  all  the  other  systems  of 
organs  pass  with  little  or  no  alteration  into  the  imago.  Fatty 
body  none  or  inconsiderable.  Pupa-state  short  and  acti\-e." 
(Weismann.) 

Aa  the  two  types  are  most  cleaily  discriminated  by  the 
presence  or  absence  of  true  ims^inal  disks,  Weismann  suggests 
that  those  insects  which  undergo  a  marked  metamorphosis 
might  be  divided  intc*  Inaecta  discota  (or  Insects  with  imaginal 
disks),  and  those  without,  into  Insecta  adiscota. 

The  metanioiT)hosis  of  Coretlira  may  prove  to  be  a  type  of 
that  of  all  insects  which  are  active  in  then-  preparatory  stages  ; 
and  that  of  Musca  typical  of  all  those  that  are  quiescent  in  the 
pupa-state,  at  least  the  Lepidopt«ra  and  those  Diptera  which 
have  a  coai-ctate  *  pupa,  together  with  the  Coleoptera  and  those 
Neuroptera  in  which  the  metamorphosis  is  complete,  as  Phry- 
ganea,  Hemerohius,  etc. 

The  transformations  of  the  Humble-bee  are  easily  observed 
by  tailing  a  nest  after  the  first  brood  have  matured,  when  we 
shall  find  individuals  in  all  stages  of  development  fi'om  the 
larva  to  the  imago  state.  The  flgiu'es  below  show  four  stages, 
but  in  reality  there  is  every  gradation  between  tliese  stages. 

■  ThelarviB  of  some  of  the  higher  Diptei'a  spin  a  slight  oooooti,  while  the  tnie 
(lies,  snch  as  the  Muscldre  and  Syrphida,  etc.,  charge  to  pupre  irlthhi  the  Iniva 
skin  n'hlohconliacts  into  a  cyltndricnl  "puparluin"  coiTespondlng  in  nse  to  the 
oocooq;  such  pupffl  are  onlled  "oourctate." 


„Google 


66  THE    CLASS    OF    INSECTS. 

Fig.  64  shows  what  we  may  call  the  semipupa,  concealed  by 
the  larval  skin.  There  are  eleven  pairs  of  stigmata,  three 
thoracic  and  eight  abdominal.  The  head  of  the  semi-pupa 
lies  under  the  head  (a)  and  prothoraoic  ring  (b).  The  basal 
ring  of  the  abdomen  (c),  or  fourtli  ring  from  the  head,  is  un- 
changed ill  foL'm.     This   figure    also  will    suffice  to  represent 


the  lai-va,  though  a  little   more  produced  anteriorly  than  in 
its  natural  form. 

In  another  stage  (Fig.  65)  of  the  semi-pupa,  tlie  larval  skin 
is  entirely  sloughed  off,  tlie  two  pairs  of  wing-patls  lying  paral- 
lel, and  very  equal  in  size,  like  the  wings  of  Neuroptera.  The 
thoraco- abdominal  ring,  or  propodeum  (c),  is  distinguished  by 
its  oblong  spiracle  (n),  essentially  differing  from  those  on 
the  abdomen.    At  this  point  the  body  contracts,  but  the  head 
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and  thorax  together  are  yet,  as  still  more  in  the  previous 
stt^e,  much  smaller  than  in  the  pupa,  and  there  is  still  a  con- 
tinnous  curve  from  the  tip  of  the  abdomen  to  the  head,  {g, 
antenna ;  /t,  lingua,  maxillEe,  and  palpi ;  i,  fore-lega ;  j,  mid- 
dle legs ;  h,  meso-seutum ;  I,  meso-scutellum ;  n,  spiracle  of 
the  prop  odeum.) 

In  a  succeeding  stage  (Fig.  66)  of  the  semi-pnpa,  the  head 
and  thorax  together  nearly  equal  in  size  the  abdomen,  and  the 
propodeum  (c)  has  become  entirely  transferred  to  the  thorax. 
The  head  has  become  greatly  enlarged ;  the  rings  are  very  un- 
equal, the  hinder  pair  are  much  smaller,  and  overlaid  by  the 
anterior  pair ;  the  three  tei-minal  pair  of  abdominal  rings,  so 
large  in  Fig.  65,  have  been  absorbed,  and  partially  inclosed  in 
the  cavity  of  the  abdomen  ;  and  there  has  been  a  faither  dif- 
ferentiation of  the  ring  into  the  sternite  (d),  pleurite  (e),  and 
tergite  {/).  {a,  eye;  h,  lingua;  o,  oripositor,  two  outer 
rhabdit«s  exposed  to  view.)  The  abdominal  spiracles  in  Figs, 
65  and  66,  ai'e  represented  by  a  row  of  dots.  In  the  pupa 
tliey  are  concealed  by  the  tergites,  which  oveilap  the  sternites. 

Fig.  67  represents  the  pupa  state,  where  the  body  has  bee -me 
much  sliorter,  and  the  appendages  of  the  head  and  thorax  greatly 
differentiated  ;  the  eXteraal  genital  organs  are  wholly  retracted 
witliiu  the  cavity  of  the  abdomen ;  tlie  head  is  freer  fi-oiii  the 
body,  and  the  whole  bulk  of  the  head  and  thorax  together,  in- 
cluding the  appendages,  gi-eater  than  that  of  the  abdomen. 
These  changes  of  form,  assumed  by  the  insect  ui  its  passage 
from  the  larva  to  the  pupa  state,  are  neai-ly  as  striking  as 
the  so-called  "  hypermetamorphosis "  of  Meloe  and  Silarib 
desci-ibed  by  Newport  and  Fabre.  (I,  mesoscutellum ;  p,  cly- 
peus  i  g,  maxillse  with  the  palpi ;  r,  lingua.) 

We  liave  also  observed  similar  changes  in  the  oemi-pupa  of  a 
Tineid  larva,  which  we  found  in  the  mud-cells  of  Odynonis 
albopluileratus.  There  were  over  a  dozen  specimens  in  different 
st^es  of  growth  from  tlie  lar\'a  to  the  pnpa,  which  were  hut 
partially  pai'alyzed  by  the  weU-directed  sting  of  the  intelligent 
wasp,  so  that  some  continued  to  transform  into  perfect  pup;e. 

Tlie  following  changes  were  noticed :  the  larva  straightened 
out,  and  became  a  little  sliorter,  the  prothoraeic  ring  remaining 
the  same ;  Uie  head  of  the  pupa  being  beneath  it ;  the  meso- 
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thoracic  ring  enlarged,  swelling  and  rounding  above  and  on  the 
sides,  and  with  this  increase  in  size  di-awing  tiie  meta-thorax 
forwards.  The  first  visible  portion  of  the  pupa  beneath  is  the 
mesothorax.  The  thoracic  legs  of  the  larva  are  now  con- 
stricted at  their  base,  and  have  become  useless. 

In  the  nest  stage,  (he  most  important  change  noticed  is  in 
the  metathorax,  which  now  becomes  broadly  heart-shaped.  In 
a  succeeding  stage,  the  whole  thorax  bulges  out,  and  is  much 
larger  and  clearly  distinguished  from  the  head  and  abdomen. 
The  prothorax  of  the  laiTa  disappears,  and  that  of  the  pupa 
takes  its  place.  The  occiput  of  the  pupa,  just  before  the  larva- 
skin  is  thrown  off,  can  be  distinctly  seen  under  the  larval  occi- 
put, pushmg  aside  each  half  of  the  latter. 

In  the  last  stage  of  Bambus  just  before  the  imago  leaves  its 
cell,  the  body  and  limbs  are  auiTounded  by  a  thin  pellicle. 
This  pellicle  also  envelops  the  moth,  just  before  it  leaves  the 
pupal  state,  and  is  east  off  when  it  moults  the  pupa-skin.  This 
is  probably  identical  with  the  skin  cast  by  the  active  subimago 
of  Ephemera,  soon  after  it  has  taken  its  flight.  Westwood  also 
considers  this  snbimago  skin  identical  with  that  covering  the 
bodies  of  coai'ctate  Diptera,  as  in  Eristalis. 

Newport  states,  that  when  the  imago  of  Sphinx  is  about  to 
cast  off  the  pupa^slrfn  the  abdominal  segments  are  elongated 
beyond  their  original  extent,  tliia  being  the  firet  part  of  tJie 
insect  tliat  is  entirely  freed  from  its  attachment  within  the 
pupar-case.  After  tliis  the  thorax  slits  down,  and  the  body  is 
drawn  out  of  the  rent.  In  the  Butterfly  the  wings  mature  in  a 
few  moments,  but  those  of  Sphinx  being  thicker,  require  two 
or  three  hours. 

Newport  (Pliilosophical  Transactions,  London,  1832  and 
1834)  has  detailed  with  great  minuteness  the  internal  changes 
of  Sphinx  ligustri  while  transforming.  The  most  marked 
Changes  are  in  the  nervous  and  digestive  systems. 

Several  anomalous  modes  of  metamorphosis  have  been  ob- 
served, one  in  Diptera  and  the  other  in  Sitaiia  and  Meloe.  The 
development  of  the  latter  insect  will  be  noticed  beyond. 

Sir  John  Lubbock  has  desci-ibcd  the  singular  metamorphosis 
of  Lonchoptera,  which  he  considers  to  be  allied  to  Sargua, 
though  the  adult  stages  differ  greatly.    The  larv£e  are  oblong 
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ovate,  flattened,  with  four  long  set^e  in  front  and  two  behind, 
with  the  sides  of  the  body  emarginate  and  spinuhited.  They 
were  found  under  logs.  "When  the  lai-va  is  full  grown,  it  de- 
taches itself  from  the  skin,  which  i-etaiiis  its  foim,  and  within 
which  tlie  insect  changes  into  a  white  opaque  fleshy  gi'ub  con- 
sisting appai'ently  of  tliirteen  segments  which  gi'adually  dimin- 
ish in  size  from  one  end  to  the  other.  There  ai'e  no  limb-cases. 
According  to  analogy  the  pupa  should  be  'incomplete;'  it  is 
probable,  therefore,  that  the  legs  and  wings  make  theii-  appear- 
ance at  a  later  stage.  If  this  be  so  the  perfect  form  is  only 
attained  after  passing  through  three  well-mai-ked  stages.  I  re- 
gret, however,  that  the  specimens  at  my  disposal  did  not  enable 
me  to  decide  tliis  point."  (Trans.  Ent,  Soc.  London,  Third 
Ser.  i,  1862.) 

Haliday  states  that  Thrips  goes  through  tipi-opupa  and  pnpa 
stage.  There  are  five  well-deflned  stages  in  tlie  Homopterous 
lyphlocyba,  and  more  tlian  three  in  Aphis.  Yei-sin  has  noticed 
several  stages  in  the  development  of  Gh-yllus  campestria,  and 
the  genus  Psocus  has  four  such  stages, 

Tlie  dm-ation  of  the  different  stages  varies  with  the  changes 
of  the  seasons.  Cold  and  damp  weather  retards  the  process  of 
transformation.  Ee'aumui-  kept  the  pupa  of  a  Butterfly  two 
years  in  an  ice-house  before,  on  being  removed  to  a  wai-m  place, 
it  changed  to  a  butterfly.  Chrysalids  sun'ive  great  alter- 
nations of  heat  and  cold  ;  they  may  be  frozen  stiff  on  ice,  and 
then,  on  being  gradually  exposed  to  the  heat,  tliaw  out  and 
finish  their  transformations. 

Retrograde  Developv]tent.  There  are  certain  degradational 
forms  among  the  lowest  members  of  each  gi'oup  of  Insects 
which  imitate  the  group  beneath  them.  The  Tardigrades  (which 
are  considered  by  some  autliors  to  be  allied  to  the  Mites)  are 
mimick&d  by  the  low  parasitic  worm-like  DemodexfoUkulorum; 
the  low  Neuroptera,  such  as  Lepisma.  imitate  the  Myriapoda  ; 
and  the  wingless  Lice  remind  us  of  the  larvje  of  the  Keuropter- 
ous  Heme-rdbius. 

Among  the  Coleoptera,  the  history  of  Stylops  affords  a  strik- 
ing example.  The  active  six-footed  lai'va  is  transformed  into 
the  strange  bag- like  female  which  takes  on  the  form  of  a  cylin- 
drical sac,  the  head  and   thorax   being   consolidated  into   a 
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minute  flattened  poition.  The  process  of  degradation  tiere 
seems  carried  out  to  its  farthest  limit. 

Thus  tlie  degraded  foi-ms  of  tlie  lower  aerieS  of  Hexapods 
tate  on  a  Myriapod  aspect.  In  the  move  highly  cephalized 
Diptera,  Lepidoptei'a,  and  Hymenoptera  the  degraded  forma 
ai'e  modelled  on  a  higher  articulate  tj'pe.  The  idea  of  a  divis- 
ion into  thi'ee  regions,  is  involved.  Thus  the  wingless  forms 
of  Flies,  snch  as  the  Bird-louse,  Nirmua;  the  Bat-tick,  Nycte- 
ribia;  the  Bee-louse,  Braula;  and  Chionea  resemble  strikingly 
the  biregioDftl  Araclmids. 

In  tlie  wingless  femaleof  Oiyyia  and  the  Canker-worm  moth, 
the  head  is  free,  but  the  thorax  is  merged  into  the  abdomen. 
The  resemblance  to  the  lower  insects  is  less  striking.  The 
worker  ants  and  wingless  Ichneumons,  Pezotiwhus,  still  moie 
strictly  a(lhere  to  the  type  of  their  suboifler,  and  m  them  the 
triregional  form  of  the  body  persists.  Among  the  first  of  the 
examples  here  cited  we  have  seen  the  workings  of  a  law,  bj 
which  most  degraded  forme  of  insects  (and  this  law  is  excited 
with  greater  force  in  Crustacea)  tend  to  revert  to  the  worm-like, 
or,  as  we  may  call  it,  the  archetypal,  form  of  all  Articnlata. 

We  have  seen  that  many  winged  forms  mijnic  the  groups 
above  them,  ■whereas  the  wingless  degi'aded  species  revert  to  a 
worm-like  form.  In  either  case,  the  progress  is  towards  a 
higher  or  a  lower  form.  The  latter  is  the  more  exceptional,  as 
the  evolution  and  growth  of  all  animals  is  upwai-ds  towai'ds  a 
more  specialized,  differentiated  form. 

The  Imago.  After  completing  its  transformations  the  adult 
insect  immediately  seeks  to  provide  for  the  propagation  and 
continuance  of  the  species.  The  sexes  meet,  and,  soon  after, 
the  male,  now  no  longer  of  use  in  the  insect  economy,  perishes. 
The  female  hastens  to  lay  her  eggs  either  in,  upon,  or  neai' 
what  is  to  be  the  food  of  the  young,  and  then  dies.  This 
period  generally  occurs  in  the  aummev  and  antumn,  and  during 
the  mnter  the  species  is  mostly  represented  bythe  egg  alone. 
Rai-ely  does  the  adult  insect  hibernate,  but  in  many  species 
the  pupa  Idbeniates  to  disclose  the  adult  in  early  summer. 
The  larva  seldom,  as  such,  lives  through  the  winter. 

Reaumur  kept  a  virgin  butterfly  for  two  years  in  his  hot- 
house.   From  this  it  would  seem  that  the  duration  of  the  life 
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of  an  insect  may  be  in  this  way  greatly  prolonged.  Most  in- 
sects live  one  year.  Hatoliing  from  the  egg  in  early  summer, 
they  pass  through  the  lai-va  state,  and  in  the  autumn  become 
pupse,  to  appear  as  images  for  a  few  days  or  weeks  in  the 
succeeding  summer.  Many  Lepidoptei'a  are  donble-brooded,  and 
some  have  even  three  broods,  while  the  parasitic  insects  such  as 
Lice  and  Fleas,  and  many  Flies,  keep  up  a  constant  succession 
of  broods.  Warmth,  Mr.  R.  C.  E.  Jordan  remarks  in  the  Ento- 
mologists' Monthly  Magazine,  has  much  to  do  with  rapidity 
of  development,  as  insects  may  be  forced  artificially  into  hav- 
ing a  second  brood  during  the  same  season.  Some  Coleoptera, 
such  as  the  Lamellieoms,  are  supposed  to  live  three  years  in 
the  larva  state,  the  whole  time  of  life  being  four  yeai's.  The 
Cockchafer  (Mehhntha)  of  Europe  is  three  years  in  airiving 
at  the  perfect  state,  and  the  habits  of  the  Goldsmith  Beetle 
(Cotaipa  lanigera),  according  to  Eev,  Samuel  Lockwood 
{American  Naturalist,  vol.  2,  p.  186),  and  of  the  June  Beetle, 
and  allied  genera,  are  probably  the  same. 

Geographical  Disteibution.  Tlie  inseot-fauna  of  a  coun- 
try comprises  all  the  insects  found  within  its  limits.  The 
Polar,  Temperate,  and  Tropical  zones  each  have  their  distinct 
insect-fauna,  and  each  continent  is  inhabited  by  a  distinct 
assembli^e  of  insects.  It  is  also  a  curious  fact  that  the  insect- 
fauna  of  the  east  coast  of  America  resembles,  or  has  many  an- 
alogues in,  that  of  the  Eastei-n  hemisphere,  and  tlie  west  coast 
of  one  repeats  the  characteristics  of  the  west  coast  of  the 
other.  Thus  some  California  insects  are  either  the  same  spe- 
cies or  analogues  (i.e.  representative  species)  of  European 
ones,  and  the  Atlantic  coast  affords  forms  of  which  the  ana- 
logues are  found  in  Eastern  Asia  and  in  India.  This  is  coiTe- 
lated  with  the  climatic  features  which  are  repeated  on  alternate 
sides  of  tlie  two  hemispheres. 

The  limits  of  these  faunie  are  determined  by  temperature  and 
natui'al  boundaries,  i.  e.  the  ocean  and  mountain  ranges.  Thus 
the  insect-fauna  of  the  polar  regions  is  mucli  the  same  in 
Europe,  Asia,  and  North  America ;  certain  widely  spread  polar 
species  being  common  to  all  three  of  these  continents. 

When  we  ascend  high  mountains  situated  in  the  temperate 
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zone,  whose  summits  nearly  reach  the  snow-line,  we  find  a 
few  insects  which  are  the  same  or  very  similar  to  tliose  of  the 
polar  regions ;  such  an  assemblage  is  called  an  Alpine  fauna. 

The  inseet-fauna  of  each  great  continent  may  be  divided  into 
an  Arctic,  or  polai-,  a  Temperate,  and  a  Trc^ical  fauna,  and  an 
Alpine  fauna  if  there  are  mountains  in  the  wai-m  latitudes  which 
reach  near  the  snow-line.  Mountain  banlers,  inland  seas,  des- 
erts, and  peculiarities  in  the  flora  {or  collection  of  plants 
peculiar  to  a  certain  district),  are  boundaries  of  secondary 
importance  in  limiting  the  distribution  of  species. 

On  the  other  hand  insects  are  diiftised  by  winds,  rivei-s, 
oceanic  cnn-ents,  and  the  agency  of  man.  By  the  latter  im- 
portant means  certain  insects  become  cosmopolitan.  Certain 
injm'ious  insects  become  suddenly  abundant  in  newly  cultivated 
tracts.  Tlie  balance  of  nature  seems  to  be  disturbed,  and 
insects  multiplying  rapidly  in  newly  settled  portions  of  the 
country,  become  terrible  pests.  In  the  course  of  time,  how- 
ever, they  seem  to  deci'ease  in  numbers  and  moderate  their 
attacks. 

Insect-faunae  are  not  limited  by  arbitrary  boundaries,  but 
fade  into  each  other  by  insensible  gradations  corresponding  in 
a  general  way  to  the  changes  of  the  temperature  of  different 
portions  of  the  district  they  inhabit. 

The  subject  of  the  geographical  distribution  of  insects,  of 
which  we  have  as  yet  but  given  the  rudiments,  may  be  studied 
to  gi-eat  advantage  in  North  America.  The  Ai'ctic  inseet-fauna 
comprises  Greenland,  the  arctic  American  Archipelago,  and  the 
northern  shores  of  the  continent  beyond  the  limit  of  ti'ees.  A 
large  projjortion  of  the  insects  found  in  this  region  occur  in 
arctic  Europe  and  arctic  Asia,  and  are  hence  called  circum- 
polar,  while  other  species  are  indigenous  to  each  country. 
Again,  the  arctic  fauna  of  Labrador  and  Hudson's  Bay  diflers 
ii'om  that  of  the  arctic  portions  of  tlie  legion  about  Behring's 
Straits,  certain  species  characterizing  one  side  of  the  continent 
being  replaced  by  representative  species  which  inhabit  the 
opposite  side. 

The  Alpine  fauna  of  the  White  Mountains  consists,  besides 
a  very  few  peculiar  to  them,  of  circumpolar  species,  which  are 
now  only  found  in  Labrador  and  Greenland,  and  wliich  are 
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supposed  to  be  relics  of  a  glacial  fauna  which  formerly  iiiliab- 
ited  the  northern  part  of  the  temperate  zone,  and  in  foiiner 
times  foUowetl  the  retreat  of  a  glneial,  or  nictic  climate  ftom 
the  low-lands  to  the  Alpine  summits.  These  patches,  or  out- 
liers, of  an  Arctic  feuna,  containing  however  a  prepondei'ance 
of  subarctic  forms,  also  occm-  in  the  colder  parts  of  New 
England. 

The  subai-etic  fauna  is  spread  over  British  North  America, 
ati'etohing  north-westerly  ll'om  the  interior  of  Labrador  and  the 
northern  shores  of  the  St.  Lawrence,  following  the  course  of 
the  isothermal  lines  which  iim  in  that  direction,  and  north  of 
which  no  cereals  grow.  There  ai'e  snbai'ctic  fonns  which  inliabit 
the  shores  of  the  Bay  of  Fundy,  especially  about  Eastport, 
Maine,  where  the  fogs  and  cold  ai'ctic  marine  currents  lower 
the  climate. 

Dr.  J.  L.  Leconte,  in  a  paper  on  the  Coleoptera  of  Kansas 
and  Eastern  New  Mexico  (Smithsonian  Conti-ibutions  to  Knowl- 
edge), thus  subdivides  the  Coleopterous  fauna  of  the  United 
States,  and  gives  a  useful  map  to  which  the  retder  is  refeixed 
"  The  whole  region  of  the  United  &tites  is  di^  ided  bj  mend- 
ional,  or  ueai'ly  meridional  lines  into  thiee,  oi  j  uliaps  four, 
great  zoological  distncts,  distinguished  each  bj  numeious 
peculiar  genera  and  species.  ■«  hich,  with  but  few  eiceptiona,  do 
not  extend  into  the  contiguous  distiitts  Tlie  eastern  one 
of  these  extends  from  the  Atlantic  Ocean  to  the  iiidpiaiiiesfn 
tlie  west  of  Iowa,  Missouii  and  Aikansas  thus  embncing 
(for  convenience  merely)  i  iinnow  stiip  neai  the  st,a  (.oast  of 
Texas.  This  narrow  strip,  however,  belongs  more  properly 
to  tJie  eastern  province  of  the  tropical  zoological  district  of 
Mexico. 

"The  central  district  extends  from  the  western  limit  of  the 
eastern  district,  perhaps  to  the  mass  of  the  Sierra  Nevada  of 
California,  includmg  Kansas,  Nebraska,  Utah,  New  Mexico, 
Ai-izona,  and  Texas.  Except  Arizona,  tlie  entomological  fauna 
of  the  portion  of  this  distiict  west  of  the  Rocky  Mountains, 
and  in  fact  that  of  the  mountain  region  proper,  is  entirely  un- 
known ;  and  it  is  veiy  probable  that  tlie  region  does  in  reality 
constitute  two  districts  bounded  by  the  Kocky  Mountains,  and 
tlie  southern  continuation  thereof. 
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"The  western  ilistriet  is  the  maritime  slope  of  the  continent 
to  the  Pacific,  and  thus  includes  California,  Oregon,  and  Wash- 
ington Territories. 

"These  great  districts  are  divided  into  a  number  of  prov- 
inces, of  unequal  size,  and  which  are  limited  by  changes  in 
climate,  and  thei^efore  aometimes  distinctly,  sometimes  vaguely 
defined," 

"The  method  of  distiibution  of  species  in  the  Atlantic  and 
Pacific  districts,  as  already  observed  by  me  in  VM'ious  memoirs, 
is  entirely  different.  In  the  Atlantic  district,  a  large  number 
of  species  ai^e  distributed  over  a  large  extent  of  country  ;  many 
species  are  of  rai'e  occuiTence,  and  in  passing  over  a  distance 
of  several  hundred  mites,  but  small  variation  will  be  found  in 
the  species  obtained.  In  the  Pacific  disti-ict,  a  small  number 
of  species  ai'e  confined  to  a  small  region  of  country ;  most 
species  occur  in  considerable  numbers,  and  in  travelling  even 
one  hundred  miles,  it  is  found  that  the  most  abundant  species 
are  replaced  by  others,  in  many  instances  very  similar  to  them ; 
these  small  centres  of  distribution  can  be  limited  only  after 
careful  collections  have  been  made  at  a  great  number  of  locali- 
ties, and  it  is  to  be  hoped  that  this  very  interesting  and  im- 
portant subject  of  investigation  may  soon  receive  proper  atten- 
tion from  the  lovers  of  science  of  our  Pacific  shores. 

"In  the  Central  distiict,  consisting,  as  it  does  to  a  very 
large  extent,  of  deserts,  the  distribution  seems  to  be  of  a  mod- 
erate number  of  species  over  a  large  extent  of  countiy,  with  a 
considerable  admixture  of  local  species ;  such  at  least  seems  to 
be  the  result  of  observations  in  Kansas,  Upper  Texas,  and 
Arizona." 

There  are  a  very  few  species  which  range  from  New  England 
to  Brazil,  and  fewer  still  {Xyleutes  wbinice,  according  to  Eois- 
dnval,  is  found  in  California)  range  from  New  England  to 
California.  Junonia  ccenia,  accoi'ding  to  anthors,  is  found  both 
in  the  Southern  States  and  California,  and  Pijirkarclia  imbella 
of  the  Eastern  States  would  be  easily  confounded  with  P.  CcdU 
fornicci,. 

Variation.  Islands  afford  more  vai-iable  forms  than  conti- 
nents ;  the  Madeiran  insects  and  those  of  Great  Britain  vary 
more  than  the  same  species  found  on  the  continent  of  Europe. 
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A  species  spread  ttiTougli  two  zones  of  temperature  also  varies ; 
many  Evu'opean  species,  according  to  McLacIilan,  becoming 
"melanized"  in  going  nortliward,  while  others  become  paler. 
Such  varieties  have  been  deswibed  as  different  species. 

Mr^  Alfred  Wallace  finds  that  the  most  constant  forms  of 
species  ai'e  those  the  most  limited  in  their  geographical  range 
as  to  a  particular  island,  while  those  species,  which  range  over 
a  large  part  of  the  Malayan  Ai'chipelago,  vaiy  very  consider- 
ably. It  is  a  general  rule  throughout  the  animal  and  vegetable 
world,  that  the  most  widely  spread  species  are  those  capable  of 
withstanding  the  greatest  climatic  changes,  and  adapting  them- 
selves to  the  gi'eatest  diversities  of  topograpliy. 

■VVTille  the  most  widely  distributed  species  are  thought  to  be 
the  most  variable,  Mr.  Scudder  finds  in  the  genus  Chionobaa 
that  C.  seniidea,  resti-ieted  to  the  summit  of  Mt,  Washington 
vaiies  almost  as  much  as  C.  Oeno,  which  is  cii-cumpolai',  being 
fomid  both  in  Labrador  and  Northern  Europe, 

Mr,  Wallace  (Ti-ansactions  of  the  LmuEean  Society,  xxv, 
1865,  p.  14)  mentions  the  following  facts  "as  showing  the 
special  influence  of  locality  in  giving  a  peculiar  ftmies  to  the 
several  disconnected  species  that  iiihabit  it," 

"  On  examining  the  closely  allied  species,  local  forms,  and 
vai-ieties  distributed  over  the  Indian  and  Malayan  regions,  I 
find  that  larger  or  smaller  disti'iets,  or  e^en  single  islands,  give 
a  special  character  to  the  majority  of  tlieir  Papilionidffi.  For 
instance :  1.  The  species  of  the  Indian  region  (Sumati-a,  Java, 
and  Borneo)  are  almost  invariably  smaller  than  the  allied  spe- 
cies inhabiting  the  Celebes  and  Moluccas ;  2.  The  species  of 
New  Guinea  and  Australia  are  also,  thougli  in  a  less  degree, 
smaller  than  the  nearest  species  or  varieties  of  the  Moluccas ; 
3.  In  the  Moluccas  themselves  the  species  of  Amboyna  ai-e  larg- 
est; 4,  The  species  of  Celebes  equal  or  even  suipass  in  size  those 
of  Amboyna ;  5.  Tlie  species  and  varieties  of  Celebes  possess 
a  striking  chai-acter  in  the  form  of  the  anterior  wingsj  differing 
from  that  of  the  allied  species  and  varieties  of  all  the  smTOunding 
islands ;  6.  Tailed  species  in  India  or  the  Indian  region  become 
tailless  as  they  spread  eastward  through  tlie  ai-chipelago," 

Variety  breeding.  Varieties  may  be  produced  artificially ; 
thus  negro  varieties  of  insects  may  be  raised  "fi-om  pai'ents 
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more  or  less  tainted  with  melanism,  and  according  to  ) 
there  la  a  "frequent  recniTeiice  of  individuals  wanting  a  hind 
wing,  whieli  may  be  noticed  even  at  iarge  in  Macaria  notata." 
"Few  species  ai-e  liable  to  tlie  same  extent  of  vai-iation,  and 
many  apparently  to  none  at  all."  Certain  species  vaiy  "ac- 
cording as  they  may  have  reproduced,  generation  after  gen- 
eration, on  a  chalky,  peaty,  gravelly,  or  other  soil."  Food  also 
exerts  an  influence  in  inducing  variation,  aecoi'ding  as  cater- 
pillars of  the  same  species  feed  on  different  plants  ;  this  oecurs 
most  commonly  in  the  Mici-o-lepidopteva.  (Knaggs,  in  the 
Entomologist's  Monthly  Ms^aziue,  London.) 

Introduced  species  of  insects,  like  those  of  plants,  often  thrive 
more  vigorously  than  tlie  native  forma.  This  is  instanced  hy 
native  insects  which  abound  in  unusual  numbers  in  newly 
cleared  districts  where  the  former  presence  of  forests  and 
their  natural  foes  kept  them  under.  The  Potato-beetle,  Can- 
ker-worm, and  Clisiocampa  must  have  lived  formerly  in  mod- 
erate numbers  on  our  native  plants,  w^here  now  countless  hosts 
affect  our  introduced  plants.  Among  species  inti-oduced  fl'om 
a  foreign  country  we  have  only  to  instance  the  Hessian  Fly, 
the  Wheat-midge,  the  CodcUing-moth,  the  Clothes-moth,  tlie 
Apple  Baik  loubc,  and  the  Grain-weevil.  Mr.  W.  T.  Erig- 
him  informs  us  that  some  of  the  most  abundant  insects  in  the 
Hawaiian  Islands  aie  introduced  species  cai-ried  by  vessels 
fiom  Euiope  Vanessa  Antiopa,  Pyrameia  cardui,  and  P. 
Atalanta,  so  abundant  in  this  country,  are  supposed  to  be  intro- 
duced butteiflies  Aphodiua  fimetarina,  found  by  us  living  in 
dung  on  Mt.  Washington,  is  one  of  our  most  common  beetles, 
and  the  Asparagus-beetle,  introduced  IVom  Europe  a  few  yeai-s 
since,  is  common  in  gardens  in  Eastern  New  York,  while  Mr. 
Walsh  has  recorded  the  appearance  of  the  European  Goosebeny 
Saw-Fly,  which  ravages  the  Goosebeny  and  Currant.  Pieris 
rapcB,  the  Cabbage-butterfly,  introduced  fiom  Europe  into 
Quebec  about  1859,  soon  became  abundant  within  a  circle  of 
forty  miles  radius  about  that  city,  and  has  even  spread  into 
Maine  and  Vermont  along  the  railroads  leading  from  Quebec. 
Insect  Years.  There  are  insect  years  as  well  as  "apple 
years,"  seasons  when  insects  most  abound.  Eveiy  collector 
knows  that  there  are  certain  years  when  a  pai-ticnlar  species  of 
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Geologicai.  DiSTRiBtTTioN.  The  geological  distribution  of 
insects  coiTesponds  generally  with  that  of  other  animals, 
though  insecfc-remains  are  few  in  number,  owing  naturally  to 
the  diflieulty  with  which  theii-  fragile  forms  are  preseiTcd 
in  tlie  rocks.  Professor  C.  F.  Hartt  has  discovered  near  St. 
John,  New  Brunswick,  the  oldest  in  sect-remains  in  the  world. 
They  occurin  some  plaut^beds  of  the  Upper  Devonian  format 
tion,  and  consist  of  six  species  of  Nem'optera.  Mr.  Scudder, 
who  lias  refen-ed  to  them  in  vol.  1  of  the  American  Naturalist, 
states  that  with  the  exception  of  one  or  two  Ephemeridte,  or 
May-flies,  they  mostly  represent  families  which  are  now  extinct. 
He  describes  a  gigantic  May-fly,  Platephemera  antiqua  (PI.  1, 
flg.  3} ;  Lithentomii'm  HarttU  (PI.  I,  flg.  5) ;  ffomotJiMus  fossi- 
lis  (PI,  1,  fig.  7} ;  and  Xenoneura  antiqnorum.  which  is  supposed 
to  beai-  a  stridulating  organ  like  that  of  the  Grasshoppers, 
so  that  he  "is  inclined  to  believe  there  were  chirping  Neu- 
roptera  in  those  days." 

Ascending  to  the  Carboniferous  rocks,  in  sector  emains  appear 
more  abundant.  At  MoiTis,  Illinois,  have  been  collected  some 
remarkable  foi-ms.  Among  them  are  Miamia  Brotisonii  Dana 
(PI.  1,  fig.  1),  allied  to  the  White  Ants  and  Hemeristla  occi- 
de^italis  Dana,  allied  to  Heynerobius  and  Clmfsopa;  with  these 
occurred  remains  at  first  supposed  by  Prof.  Meek' to  be  those 
of  a  citerpillar  (Fig.  i)8),  but  now  thought  to  belong  to 
some  worm. 
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Fig.  S.  Ardiiiantaoi'is  Acadica.  Wing  of  a  Cookroaoli  obsetvefl  by  Mr.  Bnn 
in  the  ooal-formation  of  KoTa  Scotia. 

Fig.  ».  Phitephesiera  antigua.  A  giganHo  May-fly  olit^ned  by  Mr.  Hartt  In  i 
Daronlan  rooks  of  New  Brunswick. 

Fig.  i.  Xyloblue  itgOlarta.  The  Myriapoi!  (or  Gally.worm)  foniid  in  (lie  cc 
ihrnifldon  of  Hova  Sootla,  hy  J,  W.  Dawson.  Copied  Horn  aflgni-e  inDr.Dawso 
Aii'.hreathors  of  the  Coal'perioiJ.    MagniBcd. 

Fig.  5.  LUhentomam  Jlartii.  A  Neuropterons  insect,  the  specimen  first  < 
eoverod  by  Mr.  Harlt  in  the  Devonian  rocks  of  Saw  Emnaiviok.  This  fossil,  a 
Uiofle  accompanying  1{,  are  the  oldest  inaecl-ramflina  in  Hie  world. 

Fig.  6.  Three  flioets  i\'om  Oie  eye  of  an  ineect,  ooBSidered  by  Dr.  Daivsoi 
Dragon-fly.  It  wasibundin  coprolltes  of  reptiles  in  the  rooke  coDtaliihig  the  J 
riapod,  reprasantad  In  Fig.  4.    Copied  Irom  Dr.  Dawson's  flgnre,  greatly  magnifl 

Fig.  T.  Hotaothetus/aiiiHi.  A  Kearopterous  insect  lW)in  tlie  Devonian  rocks 
Mew  Brunewlok;  It  was  dleoqreradby  Mr.  Hartt. 

Fig.  8.  ffoplophlebiuin  Sarneiil.  A  onrions  Nenropterous  Insect,  of  large  si 
probably  allied  to  our  May-flies ;  token  by  Mr.  Barnes  fl'om  the  coal  of  Cope  B 

e  of  lifa  size,  and  borroT 


„Google 


aEOLOGICAL    DISTRIBUTION.  70 

the  charaetei-s  of  the  Neuroptera  and  Hemiptera.  It  is  a 
large  insect,  spreading  about  two  inches ;  its  body  must  have 
measured  over  an  inch  in  length. 

In  the  Mesozoic  rocks,  the  celebrated  Solenhofen  locality  in 
Bavaria  is  rich  in  Liassie  insect-i-emains.  Dr.  rfagen  (Ento- 
mologist's Annual,  London,  1862)  states  that  among  the  Solen- 
hofen fossils  the  Neuroptei-a  and  Oi-thoptera  ai-e  most  largely 
represented ;  as  ont  of  four  hundred  and  fifty  species  of  insects, 
one  hundred  and  fifty  ai'e  Nenroptera,  of  which  one  hundred 
and  tliirty-six  are  Dragon-flies,  and  besides  "there  is  a  Cai-y- 
dalus,  one  Ckrysopa,  a  large  Apochrysa^  and  a  beantifnl 
Nyrnphes.  The  last  two  genera,  which  do  not  seem  vei-y  remote 
from  Chi'ysopa,  are  now  found  only  in  the  Southern  Hemi- 
sphere, JIfymphes  is  pecnliai'ly  an  Australian  genus." 

The  Lias  of  England  is  very  rich  in  fossil  insects,  especially 
the  Purbeck  and  Rhoetic  Beds  (see  Brodie's  Work  on  Fos- 
sil Insects  and  also  Westwood  in  the  Geological  Journal,  etc. 
Vol.  X.). 

In  the  Trias,  or  New-Red  Sandstone  of  the  Connecticut 
Valley,  Pi-ofessor  Hitchcock  has  found  numerous  remains  of 
the  Irffva  of  an  aquatic  insect. 

The  insects  of  the  Tertiaiy  formation  more  closely  resemble 
those  of  the  present  day.  The  most  celebrated  European 
locality  is  CEningen  in  Switzerland. 

Accoitling  to  Professor  0.  Heer,  over  five  thousand  specimens 
of  fossil  insects  have  been  found  at  CEningen,  comprisuig  844 
species,  of  which  518  ai'e  Coleopterous.  From  all  Tertiary 
Europethere  are  1,322  species,  as  follows ;  166  Hymenoptera, 
18  Lepidoptera,  166  Diptera,  660  Coleoptera,  217  Ilemiptei-a, 
39  Oi-thoptera,  and  56  Neuroptera, 

"If  we  inquire  to  what  insect-fauna  of  the  present  period 
the  Tertiary  fauna  is  most  analogous,  we  shall  be  surprised  to 
find  that  most  of  the  species  belong  to  genera  actually  found  m 
the  old  and  the  new  world.  The  insect-fauna  of  CEningen  con- 
tains 180  genei-a  of  tliis  categoiy,  of  which  114  belong  to  the 
Coleoptera,  Of  these  last,  two  {Dlneutes  and  Cai-yborus)  re- 
main in  Europe,  while  all  the  others  are  now  found  living  both 
in  Europe  and  in  America.  The  whole  number  of  Coleopterous 
genera  flirnished  by  CEningen,  and  known  to  me,  amount  to 
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168  ;  thoae  that  ai-e  common  to  both  hemispheres  fonning  then 
more  than  two-tWrds  of  the  whole  number,  while  of  the  actual 
Coleopterous  fauna  of  Europe,  according  to  the  calculation  of 
M.  Lafiordaire,  thei*  is  only  one-third.  The  genera  found  to-day 
in  both  pEirts  of  the  world  have  then  during  the  Tei-tiaiy  epoch 
played  a  more  important  part  than  is  the  case  now ;  hence 
the  knowlec'^e  of  the  character  of  the  fauna  is  rendei-ed  more 
difficult.  "We  find  at  CEningen  but  a  veiy  small  number  (iive) 
of  genera  exclusively  European ;  seventeen  ai-e  found  to-day 
in  Europe,  in  Asia,  and  in  Africa,  but  not  in  America.  For  the 
most  part  they  belong  to  the  MediteiTanean  fauna  (comprising 
eight  genei-a)  and  give  to  the  insect-fauna  of  CEningen  a  strong 
proportion  of  Mediterranean  forms.  In  this  fauna  I  only  know 
of  one  exclusively  Asiatic  genus ;  two  are  peculiar  to  Africa, 
and  two  others  {Anoplites  and  Naupactus)  are  American. 

"There  are  now  living,  however,  in  Europe  certain  genera 
which,  without  bebig  exclusively  Amei'ican,  since  they  are  found 
in  Asia  and  in  Afi'ica,  belong  more  peculiarly  to  Amei-ica ;  such 
ai-e  Belostomum,  Hypsekmotus,  Diphnychus,  Evagorus,  Sten- 
opoda,  Plecia,  Caryboms,  and  Dhieutes.  .  .  .  The  genera  peculiar 
to  our  fauna  of  Tertiary  insects  amount  to  forty-four,  of  which 
twenty-one  belong  to  the  Coleoptera;  among  the  Orthoptei'a 
there  is  one,  and  six  Hymenoptera,  six  Diptera,  and  eleven 
Hemiptera.     They  comprise  140  species."    (Heer.) 

An  appai'ently  still  richer  locality  for  Tei-tiary  insects  has 
been  discovered  by  Pi-ofessor  Denton  west  of  tlie  Eocky  Moun- 
tains, near  the  junction  of  the  "White  and  Green  Rivers,  Colo- 
rado. According  to  Mr.  Scuddei-  "between  sixty  and  seventy 
species  of  insects  were  brought  home,  representing  nearly  all 
the  different  suborders ;  about  two-thirds  of  tlie  species  were 
Plies, — some  of  them  the  perfect  insect,  others  the  maggot-lilce 
larvje, — but,  in  no  instance,  did  both  imago  and  larva  of  the 
same  insect  occur.  The  greater  part  of  the  beetles  were  quite 
small ;  there  were  three  or  four  kinds  of  Hoiuoptera  (allied  to 
the  tree-hoppers),  Ants  of  two  different  genera,  and  a  poorly 
preserved  Moth.  Perhaps  a  minute  Thrlps,  belonging  to  a 
group  which  has  never  been  found  fossil  in  any  part  of  the 
world,  is  of  the  greatest  interest." 
He  thus  sums  up  what  is  knowu  of  American  fossil  insects. 
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"  Tlie  Species  of  fossil  insects  now  known  from  North  Ameri<;a, 
number  eighty-one:  six  of  these- belong  to  the  Devonian,  nine 
to  the  Carboniferous,  one  to  tlic  Triassic,  and  sixty-five  to  the 
Tertiaiy  epochs.  The  Hymenoptera,  Homoptera,  and  Diptera 
occnr  only  in  the  Tertiai-ies  ;  the  same  is  true  of  the  Lepidop- 
tera,  if  we  exclude  the  Morris  specimen,  and  of  the  Coleoptera, 
with  one  Ti-iassic  exception.  The  Orthopteia  and  Myriapods 
are  restiicted  to  the  Carboniferous,  wliile  the  Neuroptera  occur 
both  iu  tlie  Devonian  and  Carboniferous  formations.  Ho  fossil 
Spidei's  have  yet  been  found  in  America."  (American  Nat- 
uralist, vol,  1,  p.  630.)  One  species  of  Spider  luis  been  found 
in  tlie  Coal-measures  of  Europe,  and  a  large  number  in  Piua- 
sian  Amber. 

The  Diseases  of  Insects  have  attracted  but  little  atten- 
tion. They  are  so  fai'  as  known  mostly  the  result  of  the  attacks 
of  parasitic  plants  and  animals,  though  epidemics  ai-e  known 
to  break  out  and  cany  off  myriads  of  insects.  Dr.  Shiraer 
gives  an  account  of  an  epidemic  among  the  Chinch  bugs,  which 
"  was  at  its  maximum  during  the  moist  waiTti  weather  that  fol- 
lowed tlie  cold  rains  of  June  and  tlie  fli'st  part  of  July,  1865." 

Species  of  microacopic  plants  luxuriate  in  infinitesimal  for- 
ests within  the  alimentary  canal  of  some  wood-devouring  insects, 
and  certain  fungi  attack  those  species  which  are  exposed  to 
dampness,  and  already  enfeebled  by  other  causes.  Among  the 
trae  entopkyta,  or  pai'asitic  plants,  which  do  not  honever  oi-di- 
narily  occasion  the  death  of  their  host,  Professor  Leidy  describes 
Enterobi-yus  elegana,  E.  spiralis,  E.  aJteniatus,  ArtJiromitus 
crUtatits,  Cladopliytum  comahtm,  and  Coryiiodadus  radiatus, 
which  hve  mostly  attached  to  the  mucous  walls  of  the  interior 
of  the  intestine  of  Jnlus  marginatus  and  two  other  species  of 
JuhiS,  and  Passalus  comutua.  Ecci-tna  longa  Leidy,  lives  in 
Polydesmus  Virginiensis;  and  E.  moniliformis  Leidy  in  F. 
gramilatup. 

But  there  oi-e  parasitic  fungi  that  ai-e  largely  desti-uctive  to 
their  hosts.  Such  are  iSiyJiaeria  and  laaria.  "These  fungi 
grow  witli  great  rapidity  witliin  the  body  of  the  animal  they 
attack,  not  only  at  the  expense  of  the  nutritive  fluids  of  the 
latter,  but,  after  its  death,  all  the  interior  soft  tissues  appeal' 
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to  be  convei-ted  in^o  one  or  more  aerial  receptacles  of  apores." 
(Leidy.)  Tliese  ftiogi,so  often  infestiEg  caterpillars,  ai'e  hence 
called  "caterpillar  fungi."  They  fill  the  whole  body,  distend- 
ing even  the  legs,  and  tiirow  out  long  filaments,  sometimes 
longer  than  the  larva  itself,  giving  a  gi'otesqne  appearance  to 
the  insect.  Leidy  has  found  a  species  which  ia  very  common 
in  the  Seventeen-year  Locust,  Cicada  s^tendecim.  He  found 
"among  myriads  of  the  imago  between  twelve  and  twenty 
specimens,  which,  though  living,  had  the  posterior  third  of  the 
abdominal  contents  converted  into  a  dry,  powdeiy,  ochreous- 
yellow,  compact  mass  of  six>ruloid  bodies."  He  thinks  tliis 
Cicada  is  very  subject  to  the  attacks  of  these  ftuigi,  and  tliat 
the  spores  enter  the  anal  and  genital  passages  more  readily 
tlian  the  moutli ;  thus  accounting  for  then'  development  in  the 
abdomen. 

The  most  fonnidable  disease  is  the  '■^  Muscanline,"  caused  by 
a  flmgus,  the  Bot'i-ytua  Baada-Mi  of  Balsamo.  It  is  well  known 
that  this  disease  has  gi-eatly  rednced  the  ailk  crop  in  Europe, 
Balbiani  has  detected  the  spores  of  this  ftingus  in  the  eggs  of 
Bombyx  mori  as  well  as  in  the  different  pai-ts  of  the  botly  of 
the  insect  in  alt  stages  of  gi-owth.  Extreme  cleanliuosa  and 
care  against  contagion  must  be  observed  in  its  prevention. 

Among  plants  a  disease  like  Muscai^diue,  due  to  the  presence 
of  a  minute  fungus  (Mucor  mellitopkoms) ,  fills  the  stomach 
of  some  insects,  including  the  Honey-bee,  with  its  colorless 
apores,  and  gi'eatly  weakens  those  afi'ected.  Another  fungus, 
Sporendonenia  niuscce,  infests  the  common  Hpnse-fly. 

Another  Silk-worm  disease  called  "■Peltrine"  can-ies  off  many 
silk-worms,  "Whether  it  is  of  pathological  or  vegetable  origin 
is  not  yet  settled. 

There  are  nJso  a  few  intestinal  worms  known  to  be  para^ 
sitic  in  insects.  The  well-known  "Hair-worm"  (Gonlins) 
in  its  young  state  lives  within  the  body  of  vaiious  insects  in- 
cluding the  Spiders.  The  tadpole-like  young  differs  gi-eatly 
from  the  pai-ent,  being  short,  sac-like,  ending  in  a  tail.  Ui>on 
leaving  the  egg  they  work  their  way  into  the  body  of  insects, 
and  there  live  on  tlie  fatty  substance  of  their  hosts,  where  they 
undergo  their  metamoi'phosis  into  the  adult  hah--like  worm, 
and  make  their  way  to  the  pools  of  water  in  which  they  live 
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and  beget  their  species,  and  lay  "millions  of  eggs  connected 
together  in  long  coi-ds."  Leidy  thns  writes  regarding  tlie 
habits  of  a  species  which  infests  grasshopijere. 

"  The  mimber  of  Goitiu  in  each  insect  varies  from  one  to  Ave, 
theii'  (ength  fi-om  three  inches  to  a  foot ;  they  occupy  a  position 
in  the  visceral  cavity,  where  they  lie  coiled  among  the  viscera, 
and  often  extend  from  the  end  of  the  abdomen  forwai'd  thi-ongh 
the  thorax  even  into  the  head  ;  their  bulli  and  weight  are  fre- 
quently greater  tliaii  all  the  soft  parts,  including  the  muscles, 
of  their  living  habitation.  Kevertlieless,  with  this  relatively 
immense  mass  of  parasites,  the  insects  Jnmp  about  almost  as 
ft'eely  as  those  not  infested. 

"The  woi-ms  ai-G  milli-white  in  color,  and  undivided  at  the 
extremities.  The  females  ai'e  distended  with  ova,  but  I  have 
never  observed  them  extraded.  When  the  bodies  of  Grass- 
hoppers, containing  these  entozoa,  are  broken  and  lain  uiwn 
moist  earth,  the  woiins  gradually  creep  out  and  pass  below  its 
surface," 

Gourean  states  that  FUaria,  a  somewhat  similar  worm,  in- 
habits Hiheniia  hiiimata  and  Vanessa  pt-orsa.  {Ann.  Eut.  Soe. 
Fi'ance.) 

Siebokl  desciibe^  GoiAius  suhhifurcus  which  infests  the 
Honey-bee,  especnllj  the  drones,  though  it  is  rather  the  work- 
ers, which  frequent  the  pooh  where  tlie  Gordii  live,  that  we 
would  expect  to  find  thus  infested.  Another  entozoan  is  ilfe- 
mis  albican/,  of  &iebold,  which  is  a  veiy  slender  whitisli  wonn 
much  like  Ooidms,  ind  about  fl^e  inches  long.  It  is  found  in 
the  drone  of  the  honej  bee  and  m  some  other  insects. 

Defoitnities  of  Insetii  Numerous  instances  of  supernume- 
raiy  legs  and  antennje  are  lecoided.  The  antennre  are  some- 
times double,  but  moie  commonly  the  legs.  "Of  these  Aa- 
muss  has  collected  eiglit  examples,  and  it  is  remai'kable  that  in 
six  of  them  the  paits  on  one  side  ai'e  treble."  Newport,  fr-om 
whomwehaie  quoted,  states  tliat  "the  most  rcmailcable  ex- 
ample is  that  giA  en  bj  Lefeb^ie  of  Scarites  Pyracfimon  in  which 
ft-om  a  single  coxa  on  the  left  side  of  the  prosternnm  two  tro- 
ehantei-s  originated.  The  anterior  one,  the  propei-  trochanter, 
supported  the  true  protlioracic  leg ;  while  the  posterior  one,  in 
the  fonn  of  an  oblong  lanceolate  body,  attached  to  the  base  of 
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the  first,  suppoitel  tvsy  id  lit  nal  k^^  trju-iih  "ill  ijiraud  aa 
the  tnie  one," 

The  wings  aie  often  p'lrtiallj  iboiteil  and  defoimed  tliis  is 
especially  notiLeable  m  the  winffs  of  hntterflies  and  moths. 
Mr  F  &  Sanborn  has  destiibed  and 
hgined  a  wing  of  a  femile  of  Libellula 
luctuosa  Bunn.  (Fig.  69),  in  which 
among  other  defoi-mities  "the  ptero- 
^"s-  "»■  stigma  is  shoi-ter  and  broader  than  that 

of  the  opposite  wing,  and  is  situated  about  one-eighth  of  an  inch 
only  fi-om-the  nodus,  only  one  cubital  vein  occnrring  between 
them,  instead  of  fonrteen  as  in  the  oppiwite  wiog."  (Pi'oceed- 
ings  of  the  Boston  Society  of  Natural  History,  vol.  xi,  p.  326.) 

DiHECTIONS    FOE     COLLECTING    AND    pBE  SERVING    InSECTS. 

Iniecti  difFei  sexually  m  that  the  female  generally  appeus  to 
ha^ e  one  abdominal  img  le^«  (one  ring  disappeiiing  diime  the 
temi  pupa  state  n hen  the  OMpOMtor  is  foimed)  and  in  being 
laiger  fiillei  an  1  duller  (oloi el  tlian  the  miles  ■nhile  the  Ht 
ter  often  diifei  in  sculptuie  anl  oinamentation  In  collect 
mg  T.  hene\er  the  two  sexes  aie  found  united  the^  should  be 
pinned  upon  the  sime  pin  the  m«ile  being  plieed  highest 
AVhen  v,e  tate  one  &eK  alone  we  ma^  feel  suie  that  the  othei 
iH  Bomewheie  m  the  ncinity  pcihips  Mhile  one  i=t  flying  about 
80  IS  to  be  easilj  captmed  the  other  is  hidden  nndei  some 
1  if  01  lestmg  on  tlie  tiunk  of  some  tree  neai  bj  which  must 
be  exaniined  and  every  bush  m  the  iicmitj  Mgorouslj  beaten 
by  the  net.  Many  species  rare  in  most  places  have  a  mettvpolia 
where  they  occur  in  great  abundance.  During  seasons  w;hen 
his  favorites  are  especially  abundant  the  collector  should  lay 
up  a  store  against  years  of  scarcity. 

At  no  time  of  the  year  need  the  entomologist  rest  from  his 
labors.  In  the  winter,  under  the  bark  of  trees  and  in  raosa  be 
can  find  many  species,  or  on  trees,  etc.,  detect" their  eggs,  which 
he  can  mark  for  obseiTation  in  the  spring  when  tJiey  hatch  out. 

He  need  not  relax  his  endeavors  day  or  night,  Mothing  is 
night  employment.  Skunks  and  toads  entomologize  at  night. 
Early  in  the  morning,  at  sunrise,  when  the  dew  is  still  on 
the  leaves,  insects  are  sluggish  and  easily  taken  with  the  hand  ; 
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80  at  dusk,  when  many  species  ai'e  fonnd  flying,  and  in  the 
night,  the  collector  will  be  rewarded  with  many  rarities,  many 
species  flying  then  that  hide  themselves  by  day,  while  many 
caterpillars  leave  their  retreats  to  come  out  and  feed,  when  the 
lantern  can  be  used  with  success  in  seai'ching  for  them. 

WoUaston  {Entomologist's  Annual,  1865)  states  that  sandy 
districts,  especially  towards  the  coast,  are  at  all  times  prefer- 
able to  clayey  ones,  but  the  intermediate  soils,  such  as  the 
loamy  soil  of  swamps  and  marshes  ai-e  more  productive.  Near 
the  sea,  insects  occur  most  abundantly  beneath  jjebbles  and 
other  objeeta  In  grassy  spots,  or  else  at  the  roots  of  plants. 
In  many  places,  especially  in  Alpine  tracts,  as  we  have  found 
on  the  summit  of  Mt.  Washington  and  in  Labrador,  one  has  to 
lie  down  and  look  carefliUy  among  the  short  herbage  and  in 
the  moss  for  Coleoptera. 

The  most  advantageous  places  for  collecting  are  gardens  and 
farms,  the  borders  of  woods  and  the  banks  of  streams  and 
ponds.  The  deep,  dense  foi-ests,  and  open,  treeless  tracts  are 
less  prolific  in  insect  life.  In  winter  and  early  spring  the  moss 
on  the  trunks  of  trees,  when  carefUlly  shalten  over  a  newspaper 
or  white  cloth,  reveal  many  beetles  and  Hymenoptera.  In  the 
late  summer  and  autumn,  toadstools  and  various  fungi  and  rot- 
ten ft-uits  attract  many  insects,  and  in  eai-ly  spring  when  the 
sap  is  running  we  have  taken  rare  insects  fVom  the  stumps  of 
freshly  cut  hard-wood  trees.  Wollaston  says,  "Dead  animals, 
partially-dried  bones,  as  well  as  the  skins  of  moles  and  other 
vermin  which  are  ordinarily  hung  up  in  fields  are  magnificent 
traps  for  Coleoptera ;  and  if  any  of  these  be  placed  around  or- 
chards and  inclosures  near  at  home,  and  be  examined  every 
morning,  various  species  of  Nitidulce,  Silijliidce,  and  other 
insects  of  similar  habits,  are  certain  to  be  enticed  and  cap- 
tured. 

"Planks  and  chippingsof  wood  may  be  likewise  employed 
as  successful  agents  in  alluring  a  vast  number  of  species  which 
might  otherwise  escape  our  notice,  and  if  these  be  laid  down 
in  grassy  places,  and  carefidly  inverted  every  now  and  then 
with  as  little  violence  as  possible,  many  insects  will  be  found 
adhering  beneath  them,  especially  after  dewy  nights  and  in 
showery  weather.     Nor  must  we  omit  to  urge  the  importance 
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of  examining  the  under  sides  of  stones  in  the  vicinity  of  ants' 
nests,  in  which  position,  during  the  spring  and  summer  mouths, 
many  of  the  rarest  of  our  native  Coleoptera  may  be  occasion- 
ally procured."  Exci'ementitious  matter  always  contains  many 
interesting  forms  in  various  stages  of  growth. 

The  trunks  of  fallen  and  decaying  ti'ees  offer  a  rich  harvest 
for  many  wood-boring  lari'ie,  especially  the  Longicom  beetles, 
and  weevils  can  be  found  in  the  spring,  in  all  their  stages.  Nu- 
merous carnivorous  Coleoptei'ous  and  Dipterous  lai-vro  dwell 
within  them,  and  other  lai-vae  which  eat  the  dust  made  by  the 
borers.  The  inside  of  pithy  plants  lite  the  elder,  raspbeny, 
blackberry,  and  syiinga,  are  inhabited  by  many  of  the  wild 
bees,  Osmia,  Ceratina,  and  tlie  wood-wasps,  Cnibro,  Stigma, 
etc.,  the  liablts  of  wliich,  with  those  of  their  Clmlcid  and  Ich- 
neumon parasites,  offer  endless  amusement  and  study. 

Ponds  and  streams  shelter  a  vast  thu'ong  of  insects,  and 
should  be  diligently  dredged  with  the  watei'-net,  and  stones 
and  pebbles  should  be  overturned  for  aquatic  beetles,  He- 
miptera,  and  Dipterous  larvEe, 

The  vai'ious  sorts  of  galls  should  be  collected  in  spring  and 
autumn  and  placed  in  vials  or  boxes,  where  they  may  be  rear- 
ed, and  the  rafters  of  out-houses,  stone-walls,  etc.,  should  be 
carefully  searched  for  the  nests  of  Mud-wasps. 

CoReding  Apparatus.  First  in  imiiortanee  is  the  net.  This 
is  made  by  attaching  a  ring  of  brass  wire  to  a  handle  made 
to  slide  on  a  pole  six  feet  long.  The  net  may  be  a  foot  in 
diameter,  and  the  bag  itself  made  of  thin  gauze  or  mosquito- 
netting  (the  finer,  lighter,  and  moi-e  diu'able  the  better),  and 
should  be  about  twenty  inches  deep.  It  should  be  sewed  to  a 
nai'iow  border  of  cloth  placed  around  the  wire.  A  light  net 
lilce  this  can  be  rapidly  turned  upon  the  insect  with  one  hand. 
Tlie  insect  is  captured  by  a  dexterous  twist  which  also  tlu-ows 
the  bottom  over  the  mouth  of  the  net.  The  insect  should  be 
temporaiily  held  between  the  tliumb  and  fore-flnger  of  the  hand 
at  liberty,  and  then  pinned  through  tlie  thoi^ax  while  in  the  net. 
The  pin  can  be  di-awn  through  the  meshes  upon  opening  the 
net.  The  beating-net  should  be  made  ranch  stouter,  with  a  shal- 
lower cloth  bag  and  attached  to  a  shorter  stick.  It  is  used  for 
beating  trees,  bushes,  and  herbage  for  beetles  and  Hemiptera 
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and  vaiious  larvie.  Its  thorough  use  we  would  recommend  in 
the  low  Tegetatioii  on  mountams  and  m  meidow?  The  itritT 
ri£t  may  be  eithei  round  oi  of  the  shipe  mdiLited  m  Fig  70 
The  ring  should  l>e  mide  of  biisa  and  ^j, — n-j^ 

the  sliallow  net  of  giaas  cloth  or  coaise  __/lii'  H  III  wv 
millinet.  It  is  used  foi  collecting  iqua  s^^^v^^U  ^^ 
tic  insects.  ^^^^^^ 

Variou?  soiti  of  ^i  f^'i  aie  mdispen  fik  to 

sable  foi  handling  insects  Small  delicate  naiiowbladed  fot 
cepa  with  flue  sharp  poiiita  in  use  bj  jewelleis  and  made 
either  ot  steel  ot  biasi  aie  excellent  for  handling  minute 
specimens  For  I'ugei  ones  long  cuned  forceps  aie  iei\  con 
venient.  Foi  pinmug  insects  into  boxes  the  foieeps  should  be 
stout,  the  blades  blunt  and  curved  at  tlie  end  so  that  the  insect 
can  be  pinned  without  slanting  the  forceps  much.  The  ends 
need  to  be  broad  and  finely  indented  by  lines  so  as  to  firmly 
hold  the  pin.  With  a  little  practice  the  tbrcepa  soon  take  the 
place  of  the  fingera.  They  will  have  to  be  matle  to  order  by 
a  neat  workman  or  sm^cal-instriiment  maker.  Some  persons 
use  the  ordinary  fonn  of  pliers  vnth  curved  liandles,  but  they 
should  be  long  and  slender.  A  spring  set  in  to  separate  the 
handles  when  not  grasped  by  the  hand  is  a  great  convenience. 

Various  pill-boxes,  vials,  and  bottles  must  always  be  taken, 
some  containing  alcohol  or  whiskey.  Many  collectors  use  a 
wide-mouth  bottle,  containing  a  sponge  saturated  with  ether, 
chloi'oform,  or  benzme,  or  bi-uised  laurel  leaves,  the  latter  be- 
ing pounded  with  a  hammer  and  then  cut  with  scissors  into 
small  pieces,  which  give  out  exhalations  of  prussic  acid  strong 
enough  to  kill  most  small  insects. 

Besides  these  the  collector  needs  a  small  box  lined  witli 
corn-pith,  or  cork,  and  small  enough  to  slip  into  the  coat- 
pocket  ;  or  a  larger  box  earned  by  a  strap.  Most  motha  and 
small  flies  can  be  pinned  alive  without  being  pinched  (which 
injures  thek  shape  and  rubs  off  tlie  scales  and  hairs),  and  then 
killed  by  pouring  a  little  benzine  into  tlie  bottom  of  the  box. 

KUUng  Insects  Jbr  the  Cabinet.  Care  ui  killing  affects  very 
sensibly  the  looks  of  the  cabinet.  If  hastily  killed  and  dis- 
toited  by  being  pinelied,  with  tlie  scales  rabbed  off  and  other- 
wise mangled,  the  value  of  such  a  specimen  is  diminished 
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either  for  purposes  of  study  or  the  neat  appearance  of  the  col- 
lection. 

Besides  the  vapor  of  ether,  chloroform,  and  benzine,  the 
fumes  of  sulphur  readily  kill  insects.  Large  speoimeus  may 
be  killed  by  inserting  a  pin  dipped  in  a  strong  solution  of  ox- 
alic acid.  'An  excellent  collecting  bottle  is  made  by  puttii^ 
into  a  wide-mouth  bottle  two  or  three  small  pieces  of  cyanide 
of  potftssiam,  which  may  be  covered  with  cotton,  about  half- 
filling  the  bottle.  Tlie  cotton  may  be  covered  with  paper 
lightly  attached  to  tlie  glass  and  pierced  with  pin-holes ;  this 
keeps  the  insect  fi'om  being  lost  in  the  bottle.  For  Diptera, 
Loew  recommends  moistening  the  bottom  of  the  eoUoctiiig  box 
with  ci-eosote.  Tbis  is  excellent  for  small  flies  and  moths,  aa  the 
mouth  of  the  bottle  can  be  placed  pver  the  insect  while  at  rest ; 
the  insect  flies  up  into  the  bottle  and  is  immediately  suffocated. 
A  bottle  well  prepared  wUl,  according  to  Laboulbaue,  last 
1  m     th  ye.      ai  d  is  vastly  supeiior  to  the  old 

m    n      f  u    n       tl  11      form.     He  states,  "tlie  incon- 

ftkgnUin  t  fi'om  a  net  is  well  known,  as 
th   m    t     I    1 1  lly   scape ;  but  by  placing  the  end 

f  th  t  fill  d  w  th  n  t  in  a  wide-mouthed  bottle,  and 
p  tt    ^      tl  If        f  w  mnutes,  they  will  be  suffocated." 

P        g  I  Tl     1        hould  be  inserted  thi'ough  the 

th    a      f  H    t  t       Th    Coleoptera,  however,  should  be, 

I  1  tl  h  tl  It  -cover ;    many   Hemiptera   are 

b    1 1  1  tl  h  th  t  1!  m.     The  specimens  should  all 

Ip  dt  qllhto  that  about  ojie-fourth  of  the 
1       h     Id  1    J    t    bo     tl         eet. 

The  best  pins  are  those  made  in  Berlin  by  Klager.  They  ai-e 
of  five  sizes,  No.  1  being  the  smallest;  Nos.  1,  2,  and  5  are 
the  most  convenient.  For  veiy  minute  insects  still  smaller  pins 
are  matle.  A  very  good  but  too  short  pin  is  made  by  Edles- 
ton  and  "Williams,  Crown  Court,  Cheapaide,  London,  Their 
Nos.  19  and  20  may  be  used  to  impale  minute  insects  upon, 
and  then  stuck  through  a  bit  of  cork,  or  pith,  tlirough  which  a 
No.  5  Klager  pin  may  be  thmst.  Then  the  insect  is  kept  out' 
of  the  i-eacli  of  devouring  insects.  Still  smaller  pins  are  made 
by  cutting  ofl'bits  of  very  fine  silvered  wire  at  the  riglit  length, 
which  may  be  thraat  by  the  forceps  into  a  piece  of  pith,  after 
the  insects  have  been  impaled  n^jon  them. 
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Simll  luspcts  e'^petnllj  beetles,  may  be  mounted  on  cii  Is 
or  piet«s  ol  mica  tluough  wlueli  the  pin  may  be  tlirust  Tlie 
Frencli  use  small  oblong  bits  ot  mica,  with  the  posteiiot  hall 
covered  with  gieen  pipei  on  which  the  numbei  may  be  placed 
The  insect  mty  be  gummed  on  the  cleir  pait  the  two  sexes  to- 
gethet      The  under  side  can  be  seen  thiough  the  thin  mica 

Others  piefei  tuangulir  pieces  of  catd,  acioss  the  end  of 
which  the  msect  may  be  gummed,  so  that  neiilj  the  whole  un- 
der side  IS  \  isible 

Mr  WoUaston  idvocates  gumming  small  Coleoptera  upon 
cards.  Instead  of  cutting  the  pieces  of  cards  first,  he  gums  them 
promiscuously  upon  a  sheet  of  card-board.  "Having  gummed 
thieldy  a  space  on  your  cai'd-board  equal  to,  at  least,  the  entire 
specimen  when  expanded,  place  tlie  beetle  upon  it,  drag  out 
tlie  limbs  with  a  pin,  and,  leaving  it  to  dry,  go  on  with  the 
next  one  that  preseots  itself.  As  the  cai-d  has  to  be  cut  after- 
wards around  your  insect  (so  as  to  suit  it),  there  is  no  advan- 
tage in  gumming  it  precisely  straight  upon  your  frame, — though 
it  is  tnie  that  a  cei-tain  amount  of  care  in  this  respect  lessens 
your  after  labor  of  cutting-off  veiy  materially.  When  your 
fi-ame  has  been  filled,  and  you  are  desirous  of  aepai-ating  the 
species,  cut  out  the  insect  witli  finely  pointed  scissors," 

For  mending  broken  insects,  i.e.  gumming  on  legs  and  an- 
tenuEE  which  have  fallen  o£F,  inspissated  ox-gall,  softened  with  a 
little  water,  is  the  best  gum. 

For  gumming  insects  upon  eai'ds  Mr.  WoUaston  recommends 
a  gum  "composed  of  three  parts  of  ti'agacanth  to  one  of 
Arabic,  both  in  powder ;  to  be  mixed  in  water  containing  a  grain 
of  corrosive  sublimate,  without  which  it  will  not  keep  until 
of  a  consistency  just  thick  enough  to  lun  As  tlus  gum  is  of 
an  exti'emely  absorbent  natui'e  ne-vtlj  a  foitnight  is  lequued 
before  it  can  be  properly  made  The  best  pKn  is  to  keep  id  1 
ingalittle  wat«r  (and  stii-ring  it)  e\eii  few  dViS  until  it  is 
of  the  proper  consistency.  It  11  advisable  to  dissohe  the  giain 
of  corrosive  sublimate  in  the  water  which  is  poured  .^I'si  upon 
the  gum," 

I*t'eservative  Fluids.  The  best  for  common  use  is  alco- 
hol, diluted  with  a  little  water  ;  or  whiskey,  as  alcohol  of  full 
sti'Cngth  is  too  sti'Oiig  for  Ciitorpillars,  etc.,  since  it  shrivels  them 
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up.  Glycerine  is  excellent  for  preseiTing  the  colors  of  cater- 
piUai-a,  thoiigh  the  internal  parts  decay  somewhat,  and  the 
specimen  is  apt  to  fall  to  pieces  on  being  roughly  handled. 

Laboulbene  recommends  for  the  preservation  of  insects  in  a 
fresh  state  plunging  them  in  a  preservative  fluid  consisting 
of  alcohol  with  an  excess  of  arsenic  acid  in  fragments,  or  the 
common  white  arsenic  of  commerce.  A  pint  and  a  lialf  of  al- 
cohol will  take  about  fourteen  gi'ains  (troy)  of  arseuic.  Tlie 
living  insect,  put  into  this  prepai'ation,  absorbs  abont  -^j^g  of  its 
own  weight.  When  soaked  in  this  liquor  and  dried,  it  will  be 
safe  from  the  ravages  of.Moths,  Anthremts,  or  Dm-mesiea.  This 
liquid  will  not  change  the  colors  of  blue,  gi'een,  or  red  beetles 
if  di'ied  after  soaking  from  twelve  to  twenty-fonr  houi^s.  He- 
miptera  and  Oithoptera  can  be  ti-eated  in  the  same  way. 

A  stay  of  a  month  in  this  ai'seiiiated  alcohol  mineralizes  the 
insect,  so  that  it  appears  very  hard,  and,  after  drying,  becomes 
glazed  with  a  white  deposit  which  can,  however,  be  washed  off 
with  alcohol.  In  this  state  the  specimens  become  too  hai'd  for 
dissection  and  study,  but  will  do  for  cabinet  specimens  designed 
for  permanent  exhibition. 

Another  preparation  recommended  by  Laboulbene  is  alcohol 
containing  a  variable  quantity  of  con-osive  sublimate,  but  the 
latter  has  to  be  weighed^  as  the  alcohol  evaporates  easily,  the 
liquor  becoming  stronger  as  it  gets  older.  The  strongest  solu- 
tion is  one  part  of  corrosive  sublimate  to  one  hundred  of  alco- 
hol ;  the  weakest  and  best  is  one-tenth  of  a  pai't  of  corrosive 
sublimate  to  one  hundred  parts  of  alcohol.  Insects  need  not  re- 
main in  this  solution  more  than  two  hour's  before  drying.  Both 
of  these  preparations  are  very  poisonous  and  should  be  handled 
witli  care.  The  last-named  solution  preseiTes  specimens  from 
mould,  which  will  attack  pinned  insects  during  damp  summers. 

A  very  strong  brine  will  preserve  insects  until  abetter  liquor 
can  be  pi-ocui'ed.  Professor  A.  E.  VeiTill  recommends  two  sim-' 
pie  and  cheap  solutions  for  preserving,  among  other  specimens, 
the  lai'v^  of  insects  "with  their  natural  color  and  form  remark- 
ably perfect."  The  fli'St  consists  of  two  and  a  half  pounds  of 
common  salt  and  four  ounces  of  nitre  dissolved  in  a  gallon  of 
watei-,  and  filtered.  Specimens  should  be  prepared  for  peima- 
nent  preseiTation  iu  this  solution  by  being  previously  unmersed 
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in  a  solution  consisting  of  a,  qnart  of  the  first  solution  and 
two  ounces  of  arseniate  of  potash  and  a  gallon  of  water.  (Pro- 
ceedings Boston  Society  Nat.  Hist.,  \o!.  x,  p.  267.) 

The  nests,  cocoons,  and  clii'ysalida  of  insects  may  be  pre- 
served from  injury  fl.'oni  other  insects  by  being  soaked  in  tlie 
arseniatcd  alcohol,  or  dipped  into  benzine,  or  a  sohition  of  car- 
bolic acid  or  creosote. 

Preparing  Insects  for  the  Oabinet.  Dried  insects  may  be 
moistened  by  laying  them  for  twelve  or  twenty-four  hours  in 
a,  box  contaming  a  layer  of  wet  sand,  covered  with  one  thick- 
ness of  soft  paper.  Their  wings  can  then  be  easily  spread. 
Setting-boards  for  spreading  the  wings  of  insecta  may  be  made 
by  sawing  deep  gi'ooves  in  a  thick  boai-d,  and  placing  a  stiip 
of  pith  or  cork  at  the  bottom.  The  groove  may  be  deep  enough 
to  allow  a  quarter  of  the  length  of  the  pin  to  project  above 
the  insect.  The  setting-board  usually  consists  of  thin  parallel 
strips  of  board,  leaving  a  groove  between  them  wide  enough  to 
receive  the  body  of  the  insect,  at  the  bottom  of  which  a  strip 
of  cork  or  pith  should  be  glued.  The  ends  of  the  strips  should 
be  nailed  on  to  a  stouter  strip  of  wood,  raising  the  surface  of 
the  setting-board  an  inch  aud  a  half  so  that  the  pins  can  stick 
thraugh  without  touching.  Several  setting-boai-ds  can  be  made 
to  fonn  shelves  in  a  fi'ame  covered  with  wire  gauze,  so  that 
the  specimens  may  be  preserved  fi-om  dust  and  destmctive  in- 
sects, while  the  air  may  at  the  same  time  have  constant  access 
to  tlieni.  The  surface  of  the  board  should  incline  a  little  to- 
wards the  groove  for  the  reception  of  the  insect,  as  the  wings 
often  gather  a  little  moisture,  relax  and  fall  down  after  the 
insect  is  dried.  Moths  of  medium  size  should  remain  two  or 
three  days  on  the  setting-board,  while  the  larger  thick-bodied 
Sphinges  and  Bomb^/ddce  requii'e  a  week  to  dry.  The  wings 
can  be  arranged  by'  means  of  a  needle  stuck  into  a  handle 
of  wood.  They  should  be  set  horizontally,  and  the  front  mar- 
gin of  the  fore-wings  drawn  a  little  forward  of  a  line  perpen- 
dicular to  the  body,  so  as  to  free  the  inner  margin  of  the  hind 
wings  from  th3  body,  that  their  form  may  be  distinctly  seen. 
IVhen  thus  arranged,  they  can  be  confined  by  pieces  of  card 
pinned  to  the  boai'd  as  indicated  in  figure  71,  or,  as  we  prefer, 
by  square  pieces  of  glass  laid  upon  them. 
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After  the  insects  have  been  thoroughly  dried  they  should  not 
be  placed  in  the  cabinet  until  after  having  been  in  quai'antine 
to  see  that  no  eggs  of  Deimestes  or 
Anthrenus,  etc.,  have  been  deposited 
on  them. 

For  preserving  dried  insects  in  the 
cabinet  Labonlb^ne  recommends  plac- 
ing a  rare  insect  (if  a  beetle  or  any 
Fig.  71.  other  hard  insect)  in  water  for  an  hour 

tmtil  the  tissues  be  softened.  If  soiled,  an  insect  can  be 
cleansed  under  water  with  a  fine  hair-pencil,  then  submit  it  to 
a  bath  of  arseniated  alcohol,  or,  better,  alcohol  with  corrosive 
sublimate.  If  the  insect  becomes  prnue-colored,  it  should  be 
washed  in  pure  alcohol  several  times.  This  method  will  do 
for  the  rarest  insects  ;  the  more  common  ones  can  be  softened 
on  wet  sand,  and  then  the  immersion  iu  the  arseniated  alcohol 
suffices.  After  an  immersion  of  an  honr  or  a  quarter  of  an 
hour,  according  to  the  size  of  the  insect,  the  pin  is  not  affected 
by  the  corrosive  sublimate,  but  it  is  better  to  unpin  tlie  insect 
previous  to  immersion,  and  then  pin  it  when  almost  dry. 

For  cleaning  insects  ether  or  benzine  is  excellent,  applied 
with  a  hair-pencil ;  though  cai-e  should  be  taken  in  usmg  these 
substances  which  are  very  inflammable. 

After  the  specimens  are  placed  in  the  cabinet,  they  should  be 
farther  protected  fi'oin  destructive  insects  by  placing  in  the 
drawers  or  boxes  pieces  of  camphor  wrapped  in  paper  perfo- 
rated by  pin-holes,  or  bottles  containing  sponges  saturated  with 
benzine,  Tlie  collection  should  be  cai-efiilly  examined  eveiy 
month ;  the  presence  of  insects  can  be  detected  by  the  dust 
beneatli  them.  "Where  a  collection  is  much  infested  with 
destructive  insects,  benzine  should  be  poured  into  the  bottom 
of  the  box  or  drawer,  when  the  ihmes  and  contact  of  the  ben- 
zine with  their  bodies  will  kill  them.  The  specimens  them- 
selves should  not  be  soaked  in  the  benzine  .if  possible,  as  it 
renders  them  brittle. 

Insect-eabinet.  For  permanent  exhibition,  a  cabinet  of  shal- 
low drawere,  protected  by  doors,  is  most  useful.  A  di'awer 
may  be  eighteen  by  twenty  inches  square,  and  two  inches  deep 
in  the  clear,  and  provided  with  a  tight  glass  cover.  For  constant 
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use,  boxes  made  of  thin,  well-seasoned  wood,  with  tight-fitting 
covers,  are  indispensable.  For  Coleoptera,  Dr.  Leconte  recom- 
mends that  they  be  twelve  by  nine  inches  (mside  measurement). 
For  the  larger  Lepidoptera  a  little  larger  box  is  preferable. 
Others  prefer  boxes  made  in  the  form  of  boolis,  which  may  be 
put  awa^  like  boolts  on  the  shelves  of  the  cabinet,  though  the 
covei'  of  the  box  is  apt  to  be  in  the  way. 

The  boxes  and  drawers  should  be  lined  with  corlc  cut  into 
thin  slips  for  soles ;  such  slips  come  from  the  corli-cutter  about 
twelve  by  four  inches  square,  and  an  eighth  of  an  inch  thicli.  A 
less  expensive  substitute  is  paper  stretched  upon  a  fVame.  Mr. 
E.  S.  Moi-se  has  given  in  the  American  Naturalist  (vol.  I,  p. 
156)  a  plan  which  is  very  neat  and  useful  for  lining  boxes  in  a 
large  museum,  and  which 
ai'e  placed  in  horizontal 
show-cases  (Fig.  72).  "A 
box  is  made  of  the  re- 
quired depth,  and  a  light 
frame  is  fitted  to  its  in- 
teiioi  Lion  the  uppei 
and  undei  smficcsof  this 
fiame  a  ^heet  (.f  white  P  — 
paper    (ha-oing    oi    iDg  '  — 

pipei    answers   the  piu         —  — 

pose)  IS  secuielj    glued  i 

The  paper  haMng  been  preMou&lj  dampened  m  dl^mg  con 
tricts  and  tightens  like  a  clrumh  nd  The  fiame  is  then 
secuied  about  onefouith  of  in  inch  fiom  the  bottom  of  the 
box  and  the  pin  is  foiced  dovn  thiough  the  thicknesses  of 
paper  and  if  tlie  bottom  ot  the  lio-s.  b  ot  soft  pme  the  point 
of  the  pm  m\^  be  slightlj  foiced  into  it  It  is  thus  fiimlj  held 
at  t^\o  01  three  ditfeieiit  points  and  all  lateral  mo\ements  aie 
pievented  Othet  ndvantages  are  secuied  bj  this  anangement 
besides  fliunness ;  wlien  the  box  needs  cleaning  or  fumigation, 
the  entire  collection  may  be  removed  by  taking  out"  the  frame, 
or  camphor,  tobacco,  or  other  material  can  be  placed  on  the 
bottom  of  the  box,  and  concealed  ft'om  sight.  The  annexed 
figure  represents  a  transverse  section  of  a  portion  of  the  side 
and  bottom  of  the  box  with  the  frame.    A,  A,  box ;  B,  frame ; 
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P,  P,  upper  and  under  sheets   of  paper;  C,    space    between 
lower  sheet  of  paper  and  bottom  of  box." 

Other  substitutes  ai-e  the  pith  of  various  plants,  especially 
of  corn  ;  and  palm  wood,  and  "inodorous  felt"  is  used,  being 
cut  to  flt  the  bottom  of  the  box. 

Leconte  recommends  that  "for  the  purpose  of  distinguish- 
ing specimens  fl-om  different  regions,  little  disks  of  variously 
colored  paper  be  used ;  they  ai'e  easily  made  by  a  small  punch, 
and  should  be  kept  in  wooden  pill-boxes  ready  for  use ;  at 
the  same  time  a  key  to  the  colors,  showing  tlie  regions  em- 
braced by  each,  should  be  made  on  the  fly-leaf  of  tlie  catalogue 
of  the  collection."  He  also  strongly  recommends  that  the 
"  specimens  should  all  be  pinned  at  the  same  height,  since  t!ie 
ease  of  recognizing  species  allied  in  chai'actera  is  greatly  in- 
creased by  having  them  on  the  same  level." 

He  also  states  that  "it  is  better,  even  when  numbers  with 
reference  to  a  catalogue  are  employed,  that  the  name  of  each 
species  should  be  written  on  a  label  attached  to  the  first  speci- 
men. Thus  the  eye  is  familiarized  with  the  association  of  the 
species  and  its  name,  memory  is  aided,  and  greater  power  given 
of  Jdentiiying  species  when  the  cabinet  is  not  at  hand."  For 
indicating  the  sexes  the  astronomical  sign  $  (Mars)  is  used  for 
Ihe  male,  and  $  (Venua)  for  the  female,  and  9  for  the  worker. 
Tran^o^-kiiion  of  Jnaects.  "While  travelling,  all  liaitl-bodied 
insects  f  comprising  many  Hymenoptei'a,  the  Coleoptera,  He- 
miptera,  aad  many  Neuroptera  should  be  thrown,  with  their 
lai'vffi,  etc.,  into  bottles  and  vials  filled  with  strong  aleoliol. 
When  the  bottle  is  filled  new  liquor  should  be  poured  in,  and 
the  old  may  be  saved  for  collecting  puqDoses ;  in  this  way  the 
spe  nensiv  II  ot  soften  an  I  can  be  1  eseveluilefi  tely  a  1 
the  olo  s  lo  ot  m  mo  asea  chinge  Leco  te  states  tl  at 
"if  the  Ijottles  a  e  lander  of  be  ng  1  roke  the  %\  ec  n  ens 
aftei  rema  n  ig  fo  a  \v,  o  t^  o  ale  1  ol  n  ay  be  tak  o  t 
pnit  ally  li  e  1  bv  exposure  to  the  i  b  t  ot  so  as  to  l  e  b  rt 
tie  a  1  these  \  icke  1  laj  ers  11  sn  11  1  oxes  1  et  ee  soft 
pape  the  boxes  should  tl  en  be  caref  llj  close  I  w  tl  g  m 
paj  e   o   I  aste  so  as  to  exclude  all  ene  n  es 

Lep  loi  te  1  a  ID  tgo  fl  es  an  1  otl  er  soft  I  o  1  1  s  cts 
maj  h       ellieeellilc^tl  \  \       e      f^a 
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per  folded  into  a  triangular  fonii  with  the  edges  overlapping. 
Put  up  thus,  multitudes  can  be  packed  away  in  tin  ix>xes,  and 
will  bear  transportation  to  any  distance.  In  tropical  climates, 
cheats  lined  with  tin  abould  be  made  to  contain  the  insect- 
boxes,  which  can  thus  be  preserved  ^funst  the  ravages  of 
white  aiJts,  etc. 

In  sending  live  larvie  by  mail,  they  should  be  inclosed  in  lit- 
tle tin  boxes,  and  in  sending  dry  specimens,  the  box  should  be 
light  and  strong,  and  directions  given  at  the  pQst-ofHce  to 
stamp  the  bos  lightly.  In  sending  boxes  by  ex|3i-ess  they 
should  be  cai'ofully  packed  in  a  larger  Ijos,  having  an  inter- 
space of  two  inches,  which  can  be  flllal  in  tightly  with  hay  or 
crumpled  bits  of  paper.  Beetles  can  be  wrapped  in  pieces  of 
soft  paper.  Labels  for  alcoholic  specimens  should  consist 
of  parchment  with  the  locality,  date  of  capture,  and  name  of 
collector  written  in  ink.  A  temporary  label  of  finn  papier  with 
the  locality,  etc.,  written  with  a  pencil,  wiU  last  for  several 
years. 

Preservation  of  Larvm.  Alcoholic  specimens  of  insects,  in  all 
stages  of  growth,  are  very  useful.  Few  collections  contain  al- 
coholic specimens  of  the  adult  insect.  This  is  a  mistake.  Many 
of  the  most  important  characters  are  effaced  during  the  drying 
pixwess,  and  for  purposes  of  general  study  alcoholic  speci- 
mens, even  of  Bees,  Lepidoptera,  Diptera,  and  Dragon-flies  are 
very  necessary, 

inruce,  generally,  may  be  well  preserved  in  vials  or  bottles 
of  alcohol.  They  should  first  be  put  into  whiskey,  and  tlien 
info  alcohol.  If  placed  in  the  latter  first,  they  shrivel  and 
becom.e  distorted.  Mr.  E.  Burgess  preserves  caterpillars  with 
the  colors  unchanged,  by  immersing  them  in  toiling  water 
thirty  or  forty  seconds,  and  then  placing  them  in  equal  parts 
of  alcohol  and  water'.  It  is  well  to  collect  lai'vse  and  pupas 
indiscriminately,  even  if  we  do  not  know  their  a<lult  forms ;  we 
can  approximate  to  them,  and  in  some  eases  tell  very  exactly 
what  they  must  be. 

Rearing  Laevje,  More  attention  has  been  paid  to  rearing 
Caterpillars  than  the  young  of  any  other  suborder  of  insects, 
and  the  following  remarks  apply  more  pai-tiailai-ly  to  them,  but 
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boxes  pierced  with  holes  and  fitted  with  glass  in  the  covers,  or 
large  glass-jars,  are  very  convenient  to  use  as  cages.  Tlie  bot- 
tom of  such  vessels  may  be  covered  with  moist  sand,  in  which 
the  food-plant  of  the  larva  may  be  stuck  and  kept  fresh  for 
several  days.  Larger  and  more  airy  boxes,  a  foot  square,  with 
the  sides  of  gauze,  and  fitted  with  a  door,  through  which  a  bot- 
tle of  water  may  be  introduced,  serve  well.  The  object  is  to 
keep  the  food-plant  fresh,  tlie  air  cool,  the  lai-va  out  of  the  sun, 
and  ill  ftict  everything  in  such  a  state  of  equilibrium  that  the 
larva  will  not  feel  the  change  of  circumstances  when  kept  in 
confinement.  Most  caterpillars  change  to  pupre  in  the  autumn ; 
and  those  which  transform  in  the  earth  should  be  covered  with 
earth,  kept  damp  by  wet  moss,  and  placed  in  the  cellar  until  the 
following  summer.  The  collector  in  seeking  for  larvte  should 
carry  a  good  number  of  pill-boxes,  and  especially  a  close  tin 
box,  in  which  the  leaves  may  be  kept  fresh  for  a  long  time. 
The  different  forms  and  markings  of  caterpillars  should  be 
noted,  and  they  should  be  drawn  careftiUy  together  with  a  leaf 
of  the  food-plant,  and  the  drawings  and  pupa  skins,  and  per- 
fect insect,  be  numbered  to  coiTespond.  Descriptions  of  cat- 
erpillai's  cannot  be  too  cai-efiilly  made,  or  too  long.  The 
relative  size  of  the  head,  its  ornamentation,  the  stripes  and 
spots  of  the  body,  and  the  position  and  number  of  tubercles, 
and  the  hairs,  or  fascicles  of  hairs,  or  spines  and  spinules. 
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complete  list  of  all  entomological  publications  np  to  the  year 
1862.  Besides  these  he  should  consult  the  annual  reports  on 
the  progress  of  Entomology  published  in  Wiegmann'a  Archiv 
fiir  Natui^esehichte,  began  in  1834,  and  continued  up  to  the 
present  time  ;  and  also  Gijnther's  Zoological  Record  (8vo,  Van 
Voorst,  London),  beginning  with  the  year  1864.  Occasional 
ai-ticles  are  also  scattered  through  the  various  government  re- 
ports,   and  those   of  agricultural    societies    and    agricultural 
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OHl^  (Annalea  dea  Soiencea  naturellee,  S.  s6r.  a,  1344,  p.  371-374). 
Iieucliart,  Ik,    Uolier  die  Mocphologie  uad  die  Venvaniitsohaftavefhailnisse  der 

Wii'TiBllosen  Thiere.    Brauneohweig,  tS4S,  3vo. 

ANATOMY   AND   PHYSIOLOGY. 

Strmts-DlinliliClm,  II.     Considfirations  gdn&alea  sur  1' Anatonilo   compares  des 

Aniraatix  ai-tioidee,  auxquelles  on  n  joint  1' AnnWmie  desoiipttve  du  Melolontha 

Tulgaris.    Paris,  1^9,410.    lOyil. 
Jivfour,  L.   Numerous  anatomical  papers  in  the  Annales  des  Sciences  nntui'ettes, 

Paris. 
Si^old,  C.  Th.B,    Lehrhuch  der  Vargloichenden  Anatamie  der  wirljellosen  Thiere. 

Berlin,  ISIS,  8vo.  Translated  by  W,  I.  Burnett.  Boston,  1851,  8vo. 
Gegenbam;  C,  Grnnrt2iig:eder  vcreleichenflen  Anatomio.  Leipzig.  1: 
Geoffros  St.  jniaSre,  Bliaina.    Considerations  philoaophiqnes  si     ~ 

dii  Syateme  solido  eC  cin  Syst*mo  nerveux  des  Anmiaux  artlcui^s.    (Anoal.  d. 
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ifemporl,  G.    On  tha  Structure,  Relations,  and  DevalopmeLit  of  the  nervous  and 

oireulatoLT  Systems,  and  on  the  existence  of  a  complata  Circulation  of  the  Blood 

In  Vessels,  in  Myriapoda  and  Macrourous  Arachiilda.     (Plillosoph,  Transact. 

ISIS,  p.  ats-aoa.) 
.   Onae  Straetm'eaiidDevelopmentoftheBlood,  I.  ser.    The  Development 

of  the  Blood  Corpuscle  in  Insects  and  other  In  vertebra  ta,  and  its  Comparison 

with  that  of  Man  and  tJie  Vertebrata.    (Annals  of  Nat.  Hist.  XV,  IBW.  p.  981-281.) 
,    On  (lie  Nervons  System  of  (ho  Sphinx  llgtistr!  Ltn.  and  on  tlie  ChHugca 

Which  It  undergoes  during  a  Part  of  the  Metamorphoses  of  the  Insect.   (Philo- 

soph  Transact.  I83a,  p.  B83-388,iuid  1334.  8S!)-423.) 
On  the  Temperatiire  of  Insecta  and  its  Connexion  with  Fnnctions  of  Res- 

pliatlon  and  ClrenlaHoB  in  this  class  of  Inrertebrated  Animala.    (PhUosoph. 

Transact  1S37,  p.  ^B-B33.) 
flianofinni  E     Eacherches  anstomlques  et  zoUlosiques  surleSystfemenerveuxdea 

Animaitx  anns  TBi'ttbres.    Du  eystfeme  neiTeox  doa  luseclas.  (Annal,  d,  scienc, 

natur  3  sir  V,  1848,  p.  273-370.) 


>v  Google 


102  THE    CLASS    OF    INSECTS. 

BlanChard,  E    Xn\  Systeme  nervetix  Chez  les  InverKbris  danaaea  rapports  ayac  la 

ClaBsillcntion  ile  cee  Animniix.    Pai'is,  18*0,  8vo. 
JT/Une  Fd-aaids,  H.    Lesons  suilnPhyBiolojciectl'AnaloinlocompartedBl'HDmme 

et  de5  iuhnaux.    Tarls,  Masson  1BS7-B1,  3vo. 

EMBRYOLOGY. 

Bathhe,  S.    Ontersucliungen  ilber  die  BLIdung  und  Enlwictelung  dea  Flnaaki'ah- 

ees,  Leipzig,  Voes.  IMD,  Fol.  mit  5  Taf. 
.    Zur  Morphoiogie,  Helsebemeiiiingeii  aus  Tniirien.    Blgo.iaST,  Hi>,mlifl 


■0  fbnnatloi 


I.    DegenemtloaoATDDennimm  oto.— Unteraiiuhnn^n  Uber  die  BildunKBgo- 

eohldite  der  W^h'bellosen  Tblere  Ini  £i.   1.  Tli.  Voii  der  Evzeugnag  der  Spinucu 

\m  £t.  Uarburg,  Srieger,  1831,  fol.  mlt  1  ToT. 
.   DIsquiEtHones  do  anlmallnm  vertebrls  onrenllom  In  ovo  ftninatlone.    De 

generationa  Insectomm  in  ovo.    Fasc.  I,  II,  Prankftirt  3  Main,  lS3.'5-38,  fol. 
KOiliLvr,  A.    Observfttlones  de  prima  InEectonim  genesi,  ailjecta  articulatoram 

eyoliitionis  cnm  tarfelirntorum  comparatione.    Dieaerl.  inaug.  Tvtrici,  Jleyev  et 

Zellec,  1313, 4tD,  o.  tab.  8. 
Zf^daiii,,  Q.    (JnCersnchviiig  Ilber  die  Entwickehiag  und  den  Ban  der  Gliedertlilere. 

Hell  1.  Die  Entwlokelnug  des  Fhryganideii-Eiea.  Berlin,  Reimer.  1351,  jto,  a. 

tab.  9. 
Lea/^Tt,  E.    Die  Fortpflanznng  uiid  Entwlckelnng  dor  PniitpHren  nnch  Beobach- 

tnngen  Hn  Mclopbngue  dtIqus.  (Abhandl.  d.  nattirf.  Geeellecli.  su  Halle  IV,  ]8a8i 

S.  145-MO.) 
Huxlfy,  T.    On  the  agiimio  Reproduction  and  MoiTiholosy  of  Apliis  (Transact 

Llnneon  Soc.  of  London,  XXII,  p,  ]!)3-23fi,) 
iMbbock,  J.   On  the  Ova  and  Peendova  of  Inaecta  (Fbilosophlcal  Tcansactloha 

of  the  flora!  Soo.  185B,  p.  341-3BB. 
Clapari'le,  E,    Eeeherohea  anr  1'  ^volntion  des  Araigii^es.    Ito.  Utrecht,  1883. 
Welsnifmn^  A'    Ueber  die  Entalehnng  dea  Tollendeton  Ineekta  in  Larvonnd  Pnppe. 

Ein  Beitrag  zur  Uetamoi'phose  der  Ineekton,  Fronkfnrt  a  Main,  l&IS.  ito. 
Die  Entwickelnng  der  Dlpleren  Im  £1,  naoh  Beobnciitnngeu  an  Chlrono- 

ologieXlII,i>.  lOT-^MH.) 

.    Dienaehembryonale  EntwiotelnQgder  Mnaoiden  naoh  Beobn^htnngen  nn 

Musca  vomitoria  nnd  Sarcophaga  camaria.   (The  aanie,  XIV,  p.  187-33(1.) 

FOSSIL   INSECTS. 
Giifiel,  O.    Fauna  der  Vonvelt  mlt  eteter  Bei'iiokaichtignng  dev  lebcmlen  Thiere. 

steterBerUcksichtigungderlebendenlnSQkteiinndSplnnen.   Leipzig,   1S50,  Svo. 

Bereadl,  C.  G.  Die  im  Bemateln  bcflndlichen  organlachen  Reate  der  Vorwelt,  gc- 
ssmmelt  nnd  In  Verblndung  mlt  Mehrereu  heranagegeben.  1,  Band.  3,  Abtb. 
Die  im  Bernstein  beflndllchen  Cnistaceen,  Uyriapodcn,  Araohnlden  itnd  apteren 
derVorwelt,bearbeitBtTon  CL,  Koch  iind  C.  G.  fiei'eitctt.— 2.  Band.  Die  hn 
Bematein  beflndlichen  Hemlpteren,  Orthopteren,  und  NenroptereD  derVorwelt, 
bearbeitet  yon  E.  F.  Genaar,  F.  J.  Piatet.  nnd  B.  Hagea.    Berlin,  IS.'it-Sli,  fol. 

Beer,  0.  Dlelnsecten-fennadePTertiaergebHdeyon<EningenundREdoboj.  Leip- 
zig, 1819,  ^,  8  yols. 

Scudder,  S.  H.  An  inquiry  into  the  ZoBloglcal  Relations  of  the  first  dlaooveted 
Traces  of  foasil  Keiiropteroua  Insects  lo  North  America.  From  the  Memoira  of 
the  Boston  Society  of  Natural  Histoid,  Voi.  I,  iai:j,  with  a  plate. 
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PERIODICAL  WORKS  (now  III  course  of  publication). 

Edwardi,  W.S.    BiittQi'fliesorNorth  America.    Colored plHtea.    Commenced I8G8. 
Annates  de  la  Society  eatomologlgue  de  FnuiCG,  Pnris.    Comnicnoeit  1833. 
Traniaetioas  of  Ifte  Entomolo^oal  Society  of  Jjondoii.    CommenEOd  18B4. 
Z'7nseceu;a^eJ$r^2e,&Iaiitb]j>Joui'na.l,  Paris,    Commenced  18QT. 
ZeStung.    Entomolosiacho  VereiD,  Stettin.    Commenced  1810. 
Mnnaa  entomologiai.    EntomologisotiQ  Terein,  Berlin.    Commenced  1816. 
Zeitschri/t.    Entomologisoha  Vcrein,  Berlin,    Commenceil  1SS7. 
Amtalea  lie  la  Society  entomologlqua  Beige,  Brussels.   Comnieuceil  I8&T, 
Fruaeediugs  at  the  Academy  of  Natural  Sciences,  I'hiiadelpiiia.    Commeooed  1810, 
Jmirsal  of  the  Academy  of  Natural  Soiencea,  PhilodelpiiiB.    Commenced  1817. 
Tranmctioas  of  the  Ameiicjtn  Philosophical  Society.    New  Series.    Commenced 

181S, 
Proceedin^a  of  tlie  Boston  Society  of  Natural  History,    Commenced  18M. 
Journal  of  the  Boston  Society  of  Natural  Hlstoiy.    Commenced  1334- 
Antmls  of  the  Lyceum  of  Natural  History  of  Now  York.    Commenced  1924. 
Proeeedinga  aii4  S^'anaaatloHa  of  the  American  Entomological  Society,  Fhilodel- 

phia.    Commoiioed  18B1. 
Proceedings  and  Coiaiiaiiacation!  of  tlie  Essex  Institute,  Salem,    Commenced  1S43, 
Aoieriean  Naluraiiaf,  Salem,    Commenced  iUareh,  13^7. 

Entomological  Jooknal.  Every  collector  ahould  keep  a 
daily  journal  of  his  captures  and  observations,  noting  down 
eveiy  fa«t  and  liint  that  falls  under  his  notice.  In  tliis  book, 
commenced  as  soon  as  the  season  opens  in  early  spring,  can 
be  placed  on  record  the  eai'lieat  appeai'ance,  the  time  of  great- 
est abundance,  and  tlie  disappearance  of  eveiy  insect  in  any  of 
its  stages.  Also  tile  deacriptiona  of  lai-vfe,  with  sketches,  and 
obaei'vations  upon  their  habits ;  though  drawings  had  better 
be  kept  npon  separate  piecea  of  paper  for  easier  reference. 
The  insects,  when  captured  and  unnamed  ahonld  be  numbered 
to  agi'ee  with  corresponrling  numbers  in  the  note-book.  At 
the  close  of  the  season  one  will  be  sui-prised  to  see  how  mucli 
material  of  this  kind  has  aeeuinulated.  He  can  then  make  a 
calendar  of  appearances  of  perfect  insects  and  lai-vffi,  so  as 
to  have  tlie  work  of  the  next  aeason  portioned  out  to  him ; 
he  will  thus  know  when  and  where  to  look  for  any  particular 
insect  or  cateipillar. 

The  Nombee  of  Species  of  Insects.  Oswald  Heer  estimates 
that  the  Insects  comprise  four-fifths  of  the  whole  animal  king- 
dom. While  there  are  about  56,000  species  of  animals  known, 
excluding  the  Insects,  the  number  of  this  last  single  class 
amounts  to  upwards  of  190,000  known  sjjecies,  according  to 
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Gerataecker's  estimate.  He  reckons  that  there  are  at  least 
25,000  species  of  Hymenoptera,  from  22,000  to  24,000  Lepidop- 
tera,  about  24,000  Diptera,  ami  90,000  Coieoptera ;  the  number 
of  the  other  suhordei's  cannot  be  easily  estimated.  Besides 
these  there  ai'S  about  4,600  Araohnida,  and  800  Myriapods. 

Geotjfing  of  Insects  into  Orders  and  Suborders.  Be- 
fore beginning  an  account  of  the  Six-footed  Insects,  we 
present  the  following  tabular  view  of  the  Classifleatiou  of  In- 
sects. The  idea  that  the  Myriapods,  Spiders,  and  Six-footed 
Insects  formed  oi'ders  and  not  classes  was  first  proposed  by  R. 
Leuckai't  in  1848,  and  aftetwai-da  supported  by  Agassiz  and 
Dana.  The  arrangements  proposed  by  these  and  otlier  authors 
are  put  in  tabular  form  on  page  106. 

Thg  Class  of  Iksbots. 

Order  I. — Segments  grouped  into  three  distinct  re- "1 

gions;  eyes  contpouud  and  simple;  two  pairs  of      Hexafoda 
wiagSj*  three  pairs  or,  thoracic  legs !  cue  pair  of  ^(Six-footed  In- 
Jolnted  abdominal  appendages.    A  more  or  less  sects), 

complete  metamorphosis, I 

Order  II.  —  Segments   gron.ped   into   twc 
falsecephalothoraxtaudan abdomen; : 

eyes  simple;  wingless;  foor  pairs  of  thoratniiuea;  >■      /goider 
threepnirsof  jointed  abdominal  appendages  (spin-  I      ^  "^ 
nereta)  often  present.    No  metamorphosis,  . . 

Order  III.  —  Body  cylindrical,  worm-like.  Segments  T 

not  grouped  into  regions.    Head  free;  eyes  sIm-  [     myri 
pie;  antennie  present}  wingless;  nnraerous  ab-   )■    .p     ,[ 
dominal   legs   present;    yelk-sac   present   for  a   |     ^ 
short  period  after  hatctiing.    No  metamorphosis.  J 

The  Ohdeii  op  Six-pooted  Insects  J  (Hexapoda). 

Meiabola.  The  body  usually  cylindrical;  prothorax 
Bmall ;  mouth-pai'ts  more  generally  haustellate 
(formed  for  sucking) ;  metamorphosis  complete ; 
pupa  Inactive ;  larva  usually  cylindrical,  very 
□ulike  tlie  adult,  

Seterometahola.     The  body  usufllly  flattened;  pro- 
thorax  large  and  squarish;  month-parts  usually       hemii-ti 
adapted  for  biting;  metamorphosis  In  a  large  f  okthop 
number  incomplete;  pupa  often  inactive;  larva      ■Kr„rrni,vrirvt 
flattened,  often  resembling  the  adult,  .        .  j  "'^"""^"^a. 

*  The  number  of  ivingleea  forais  is  oompiuiitively  feiv.    Tlio  Diptera  h 

ITliB  so-onlloti  "oephalothornx"  of  SiiiilorslsnoHlke  Umtregion  In  tlic 
0)0  lioacl  heitig  mncli  treer  ft'om  the  thoiai:. 

poda,  Araoliuida,  nud  Myrlapoda  as  orders  iasteail  of  classes,  but  he  Bays 
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The  following  diagiam  shows,  in  a  rudo  way,  the  relative 
rank  and  afiinitiea  of  the  seven  suborders,  and  of  the  two 
series  of  Six-footed  Insects, 


Netiropterii. 
Throngli  Lepisma,  and  Podura  which  are  wingless  Neiiropter- 
ous  iiiiects,  tlie  lower  series  is  connected  with  the  Myriapoda, 
the  minute  degiaded  mynapod,  Pauiopus  of  Lubbock,  per- 
liapa  toimmg  tlie  connecting  link  and  tluough  the  wingless 
flies,  Biaula,  CftiOKea,  and  ^c^eji&io,  the  Diptera,  belonging 
to  the  highei  seiies,  assume  the  foim  of  the  Spiders,  the  head 
being  small,  and  sunken  into  the  thoiii,  while  the  legs  are 
long  and  ■^lendei  The  fiist  and  highest  seiies  culminates  in 
Apis,  the  Hono\-be6,  and  the  second,  oi  lower,  in  Cicindela, 
the  Tigei  beetle 

rBgarding  the  rank  tmii  value  of  the  minor  groups.  Fi'ofteeor  Asassli  extenileil 
Leuckait'H  vlewe  in  conaidering  the  seven  grand  illvislonsof  tlie  order  of  Hexaijotls 
as  BDbordera.  la  ISIIS  (Hovr  to  ObEeive  aud  Collect  Insects,  Maine  Scientific  Sur- 
vey, and  Synthetio  Typea  of  Inaeot^s,  Boaton  Journal  of  Nnturnl  History),  we 
proposed  n  new  clnssiaoatJon  of  Uiese  Bulioi-ders,  liy  nliioh  they  dre  thrown  into 
two  main  gi'ouiia  headed  by  the  Hymeuoptera  Hnd  Coleoptara  respeotlvely.  These 
two  gronpe,  ae  repreaeat^d  in  the  diagram,  are  nearly  eqnlvaleiit  lu  vnlue,  and 
atand.  in  B  somewhat  parallel  relatton.  Tliereis  notlilng  like  n  linear  series  in  tlio 
animal  kingdom,  hut  rather  a  net- work.  The  higher  aoriea  of  auboi-ders  foitn  more 
of  a  linear  aeriea'than  the  lowei-  aeries,  so  that  in  the  diagram  the  N  j  te  a 
Orthoptera,  Hemiptera.  and  Coleoptora  toi-ni  a  more  broken  aaries  than  tlie  Hy 
menoptera,  Lepidoptera,  and  Diptera.  A  Bee,  Butterfly,  aud  Housa-fli  a  e  n  h 
more  cloaely  allied  to  each  other  than  a  Beetle,  a  Squash-hug,  a  Gras  h  pp 
and  a  Di'agon-Hy  ara  among  themaelvea.  Tlio  Nouraptera  are  the  mo  t  d  i 
deut,and6taiul  atthebottomofaudhetween  the  twoaeries.  though  hyth  O  hp 
tera  they  are  very  Intimately  linked  with  the  Hemiptera  and  Caleopt«  a 
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HYMENOrXEEA. 


The  Bees,  Waapa,  Saw-flies,  Ants,  and  other  membei-s  of  this 
suborder  differ  from  all  other  insects  in  having,  in  the  higher  and 
more  typical  forms,  the  basal  joint  of  the  abdomen  thrown  for- 
waiii  npon  and  intimately  united  with  the  thorax.  The  head 
is  large,  with  large  compound  eyes,  and  three  ocelli.  The 
mouth-pai-ts  are  well  developed  both  for  biting,  and  feeding  oa 
tlie  sweets  of  plants,  the  lignla  especially,  used  in  lapping 
nectar,  being  greatly  developed.  The  othei-  regions  of  the 
body  are  more  distinct  than  in  other  insects ;  the  wings  are 
small  but  powerftil,  with  comparatively  few  and  somewhat 
iiTegular  veins,  adapted  for  powerful  and  long-sustained  Bights ; 
and  the  genital  appendages  reti'acted,  except  in  the  Icimeu- 
mon  parasites  and  Saw-flies,  within  the  body,  are  in  tlie  female 
modifled  into  a  sting. 

The  transformations  of  this  suboi-der  are  the  most  complete 
of  all  insects ;  the  laiTse  in  their  general  form  are  more  unlike 
the  adult  insects  than  in  any  other  suborder,  while  the  pupte, 
on  the  otlier  hand,  moat  cleai-Iy  approximate  to  the  imago. 
The  lai-vffi  are  short,  cylindrical,  footless  (excepting  the  young 
of  the  Saw-flies,  the  lowest  family,  which  are  provided  with 
abdominal  legs  like  Lepidoptei'ous  lai-vse),  wonn-like  grubs, 
which  are  helpless,  and  have  to  be  fed  by  the  prevision  of  the 
pai'ent.  The  pnpa  has  the  limbs  free,  and  is  generally  contained 
in  a  thin  silken  cocoon ;  that  of  the  Saw-flies,  however,  being 
thick. 

The  Hymenoptera  exhibit,  according  to  Pi'ofessor  Dana,  the 
vonnal  sine  of  the  insect-type.     "This  arclietypic  size  is  be- 

NOTEto  pngo  IDS.— Riiy  dlvlfloil  the  Haxnpoda  into  Coleoptera  and  Anrloptera, 
the  Intter  division  embi'actng  all  the  other  Biihoi-dei's  except  the  Coleoptova.  His 
Ametionorpliola  Hscapodn  contained  the  wingless  heitapoda ;  wliUe  the  Aiaetamor- 
pftoiniWijiporfaoomiirisetheMj'iiapoila,  aiiatbe.i.  octopodn  the  Araohnids.  Lln- 
niouB'  .^p(ero(Trithnnmerou8  feet)  nra  oqiuvslent  to  the  MyrlapodB,  rmd  hie  Aptera 
(with  S-U  faet)  to  tho  Arachnlde.  Id.  Faljriclue'  system  tits  Elsatka-ata  are  eqalvn- 
leiittothaCoIoopters;  Uie  UfoniitiE  to  Uie  Orthoptera ;  the  f'^/niienta  to  the  Neurop- 
tera;  the  /feaRfn  to  the  Hymenoptera;  the  Oitoiiafa  to  the  LihellnlidiE ;  theGtotaraa 
ta  the  Lapidoptera;  tho  Rhyngota  to  the  Hemlptera;  the  Avi/inln  to  tho  DiptarH. 
The  Milosala  are  the  MyriapoOs,  and  the  Pnoffata,  the  Arachnlda.  In  Lntrellle'a 
system  the  3uiaaria,  or  Fleas,  are  now  reftrred  to  the  Dfptera;  the  Pacaalta  or 
Lice,  to  the  Hemlptera,  anil  the  Thiisaiiura  to  the  Neuropleca. 
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tween  eight  and  twelve  lines  (or  twelfths  of  an  inch)  in  length, 
and  two  and  a  half  and  three  lines  in  breadth."  This  size  is 
probably  a  smaller  avei'age  tlian  in  any  otlier  suborder  ;  thus  the 
Hymenoptera  while  being  the  most  cophalized,  consequently 
comprise  the  most  compactly  moulded  inseetean  forms. 

Besides  these  structural  chai'actera,  as  animals,  endowed 
with  instincts  and  a  kind  of  reason  differing,  perhaps,  only  in 
degree  fi'om  tliat  of  man,  these  insects  outi-ank  all  other  Articu- 
lates. Ill  the  unusual  differentiation  of  the  individual  into  males 
and  females,  and,  genei'ally  stenle  workers,  with  a  faither  dimor- 
phism of  these  three  sexual  forme,  such  as  Huber  has  noticed 
in  the  Humble-bee,  and  a  consequent  subdivision  of  labor 
among  them ;  in  dwelling  in  large  colonies,  thus  involvijig  new 
and  intricate  relations  with  other  insects  (such  as  Aphides, 
ant-hill-inhabiting  beetles,  and  the  peculiar  bee-pai-asites) ; 
their  wondei-iVit  instincts,  their  living  principally  on  the  sweets 
and  pollen  of  flowers,  and  not  being  essentially  caniivorouB 
{i.e.  seizii^  their  prey  like  the  Tiger-beetle)  in  their  habits,  as 
ai'e  a  large  propoitionof  theothei  suboideis  with  tlie exception 
of  Lepidoptera  and  m  then  lelation  to  man  as  a  domestic  an 
imal,  subservient  to  lus  wants  — the  Bees  ind  Iljmenopteia 
in  general,  possess  a  combniation  of  tliaracteis  wlui,h  aie  not 
found  existing  m  an\  otliei  suboidti  <i  insects  an  I  whitli 
rank  tliem  first  and  highest  in  the  insect  seiies 

The  body-wall  of  tht  H\menopteia  is  unusually  dense  and 
hard,  smooth  and  higlilj  polished  md  either  naked  oi  co^elcd 
with  h^r  as  in  1  laige  pioportion  of  the  bees  The  head  is 
large,  not  much  smaUei  than  the  thorax  and  its  ftont  is  \ei-ti 
cal.  The  antennre  aie  shoit,  fllifoim  often  geniculate  leiy 
rarely  pectinate  1  The  mandibles  aie  largL  stout  toothetl  and 
the  maxilhe  are  well  deielopLd  into  then  three  subtluibions 
the  palpi  being  usually  six  jointed  tlie  Kbial  jnlpi  aie  usuallj 
four-jointed,  and  the  piolongation  of  the  iindei  lip  oi  hgula 
is  highly  developed  beinj  ftiinished  with  a  secondaiy  piii 
of  palpi,  the  paragloss^  ^hile  m  the  pollen  gatheiing  species 
the  ligula  is  of  gieat  length  and  thns  answeia  much  the  same 
purpose  as  the  spinl  tongue  (maxilla;)  of  the  Lepidopteia 

Reaumur  states  thit  the  Bee  does  not  suck  up  the  liquid 
sweets,  but  laps  them  up  with  its  long  slendei  hanj  tongue. 
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"Even  in  the  drop  of  honey  the  bee  bends  the  end  of  its 
tongue  about,  and  lengthens  and  shortena  it  successively,  and, 
indeed,  withdraws  it  fl'om  moment  to  moment."  The  liquid 
passea  along  the  upper  surface  of  the  pilose  tongue,  which  is 
withdrawn  between  its  sheaths,  the  palpi  and  maxillfe,  and  thus 
"conveys  and  deposits  the  liquid  with  which  it  is  chai'ged 
within  a  sort  of  channel,  formed  by  the  upper  surface  of  the 
tongue  and  the  sheatha  which  fold  over  it,  by  which  tlie  liquid 
is  conveyed  to  the  mouth,"    (Shuckard.) 

The  thorax  forms  a  rounded  compact  oval  mass,  with  the 
prothorax  and  metathorax  very  small,  the  meaothorax  being 
large,  and  also  the  propodeum,  to  which  the  pedicel  of  the  ab- 
domen is  attached.  The  pleurites  are  large  and  bulging, 
while  the  sternum  is  minute.  The  coxse  and  trochantines  are 
lai^e,  and  quite  free  from  the  thorax ;  and  the  trochanters 
are  small,  while  the  rather  slender  legs  are  subject  to  great 
modifications,  as  they  are  devoted  to  so  many  different  uses 
by  these  insects ;  thus,  in  the  Sand-waaps  they  are  strongly 
bristled  for  the  purpose  of  digging,  and  in  the  Bees,  the 
basal  joint  of  the  tarsi  is  much  enlarged  for  oaiTying  pollen. 

"The  manner  in  which  the  bee  conveys  either  the  pollen,  or 
other  material  it  pui-posea  carrying  home,  to  the  posterior 
legs,  or  venter,  which  is  to  bear  it,  is  very  curious.  The 
rapidity  of  the  motion  of  its  legs  is  then  ver3'  great ;  so  great, 
indeed,  aa  to  make  it  very  difficult  to  follow  them ;  but  it 
seems  first  to  collect  its  material  gradually  with  its  mandibles, 
from  which  the  anterior  tai'si  gather  it,  and  that  on  each  side 
passes  successively  the  grains  of  which  it  consists  to  the  inter- 
mediate legs,  by  multiplicated  scrapings  and  twistings  of  the 
limbs ;  this,  then,  passes  it  on  by  similar  manceuvres,  and  de- 
posits it,  according  to  the  nature  of  the  bee,  uiJon  the  pos- 
terior tibise  and  tarsi,  or  upon  the  under  side  of  the  abdomen. 
The  evidence  of  this  process  is  speedily  manifested  by  the  pos- 
terior legs  gradually  exhibiting  an  increasing  pellet  of  pollen. 
Thus,  for  this  purpose,  all  the  legs  of  the  bees  are  more  or  less 
covered  with  hair.  It  is  the  mandibles  which  ai-e  chiefly  used 
in  their  boring  or  excavating  operations,  applying  their  hands, 
or  anterior  tarsi,  only  to  clear  their  way  ;  but  by  the  construc- 
tive, or  artisan  bees,  they  are  used  both  in  their  building  and 
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mining  oj; eration*  an  1  iie  woiIip!  like  trowels  to  collect  moist 
cla>  an<l  to  ipplj  it  to  the  m\soniy  of  their  habitations." 
(Shuckaid  ) 

The  fooi  iMngs  are  present  except  in  rai-e  instances.  Tlicy 
ire  small  the  hinder  pair  long,  narrow,  ovate,  lanceolate. 
The  costnl  edge  of  the  foiewiiig  {Fig.  29),  is  generally 
atiaight  becoming  i,  little  culled  towards  the  apex,  which 
la  obtuaely  subiectangiilii  the  outer  edge  is  bent  at  right 
angles  while  the  iiiiiei  edge  of  tlie  wing  is  long  and  straight. 
The  veins  are  often  difficult  to  trace,  as  in  the  outer  half  of  the 
wing  they  break  np  into  a  system  of  net-veins,  which  ai-e  few 
in  numbei',  yet  the  continuations  of  the  subcostal,  median,  and 
submedian  veins  can  be  distinguished  after  cai'eful  study. 

In  some  low  Ichneumonidm,  the  Proctotrupidce,  and 
Clialcldidm,  the  veins  show  a  tendency  to  become  obsolete, 
only  the 'simple  subcostal  vein  remaining;  and  in  Pteratonius, 
the  veins  are  entirely  obliterated,  and  the  lineai-  feather-lifee 
wings  are  in  one  pair  fissured,  reminding  us  of  the  Plume- 
moths,  Pleroplionis. 

The  abdomen  is  composed  in  the  larva  state  of  ten  segments, 
but  in  the  adult  stinging  Hymenoptera,  of  six  complete  seg- 
ments in  the  females,  and  seven  in  the  males ;  while  in  the 
lower  families  the  number  vai'ies,  having  in  the  Tenthredi- 
nidce,  eight  tergites  on  the  upper  side  and  six  sternites  on  the 
lower  side.  The  remaining  segments  ai'e,  during  the  transfor- 
mations of  the  insect,  aborted  and  withdrawn  within  the  body. 
The  ovipositor  and  corresponding  parts  in  the  male  have 
been  described  on  pp  14-18 

The  nervous  system  consists  m  the  larvffi  of  eleven  ganglia, 
in  the  adult  five  oi  six  of  these  remain  as  abdominal  ganglia, 
while  the  remainclei,  excluding  the  cephalic  ganglia,  ai'e  placed 
in  two  groups  in  the  thorax  The  cerebral  ganglia  are  well 
developed,  evincing  the  high  intellectual  qualities  necessary  in 
presiding  over  oi^ansVlth  such  different  uses  as  the  simple 
and  compound  eyes,  the  antennse,  and  lingua  and  palpi,  and 
mandibles,  especially  in  those  sociable  species  which  build 
complete  nests. 

The  digestive  system,  in  those  bees  which  sip  up  their  food, 
eonskts,  besides  the  external  mouth-parts,  of  a  "long  tesoph- 
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agus  wMcb  dilates  into  a  thin-walled  sucking  stoma«h,"  which 
in  the  Apiarice  and  Vespidce  may  foe  simply  a  lateral  fold, 
or,  as  in  many  Crabronidm,  "attached  splely  by  a  short  and 
narrow  peduncle."  In  Formica,  Cynips,  Leiwo'spis,  and  XyphiOy 
ria  there  is  a  globular  nncurved  eallonfl  gizzard,  which  is  en- 
veloped by  the  base  of  the  stomach,  according  to  Siebold,  who 
also  states  tliat  "those  Hymenoptera  which  ai-e  engiiged  dnring 
a  long  and  active  life  in  labors  for  the  raising  and  support  of 
their  young,  have  a  pretty  long  and  flexuous  stomach  and  in- 
testine, and  the  first  has,  usually,  many  constrictions  ; "  while 
the  Oynipidee,  Ickneu'm.onid<E,  and  Tentkredinidw, 
which  take  no  care  of  their  young,  have  only  a  short  small 
stomach  and  intestine.  The  salivary  glands  consist  of  two 
rather  short  ramified  tufts,  often  contained  entirely  in  the  head. 

The  trachea;  consist,  as  in  other  insects,  of  two  main  brandies, 
IVom  which  numerous  transvei-se  anastomosing  branches  ai-e 
given  off,  with  numerous  icicnlai  dihtationa  Two  eucli  vesi- 
cles of  immense  volume  aie  iituated  at  the  base  of  the  abdo- 
men, which  according  to  Huntei  ind  Newport  "sei-ve  chiefly 
to  enable  the  insect  to  altei  its  specific  gi  a^  itj  at  pleasure  dur- 
ing Sight,  and  thus  diminish  the  musculai  exertion  required 
during  these  mo\  ements 

The  urinaiy  \es«els  ne  ^eiynumeious  m  the  Hymenoptera; 
they  are  usually  short  vad  suiiound  the  pjlorus  in  numbers  of 
from  twenty  to  one  hundied  and  flftj . 

The  two  poison  glands  (Fig.  54,  h,g)  are  composed  of  long 
ramose  tubes,  resembling  the  salivaiy  glands  in  their  minute 
stnicture.  The  poison  is  poured  from  these  into  a  pyrifonn 
sac  lodged  near  the  base  of  the  sting,  which  is  provided  with  a 
peculiar  muscular  apparatus  for  its  sudden  extension  and  with- 
drawal. The  poison,  in  the  Ants,  Bees,  and  Wasps,  consists, 
according  to  Will,  of  "formic  acid,  and  a  whitish,  fatt}',  sliaip 
residuum,  the  former  being  the  poisonous  substance."     (Bur- 

Whether  the  wax-secreting  apparatus  consists  of  special 
glanda  (as  Milne-Edwards  supposes)  or  not,  as  Dufour,  Siebold, 
and  others  contend,  is  not  yet  a  settled  question.  Siebold,  the 
eminent  German  physiologist,  from  whose  work  on  the  anatomy 
of  Invertebrata  we  have  drawn  so  largely,  suggests  that  the 
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wax  "is  produced  by  an  exudation  from  tlie  thin  membranes 
which  connect  the  different  parts  of  the  legs.  Morco^-er,  many 
other  Insects  {Coccklm  and  Ap7Ud(B,Flaia,  etc.)haye  secretory 
products  which  transude  tluough  the  skin  without  the  existence 
of  any  special  glandular  apparatus,  and  which  are  hnrdeiiecl  by 
the  air  lilte  wax.  These  products  are  usually  whitish,  pulver- 
ulent, fllamentons,  or  iloeculent  substances,  whicli  eatcli  upon 
the  surface  of  bodies."  He  also  states  that  there  are  no  sucli 
glands  (as  ave  supposed  by  some  to  secrete  this  substance)  iu  the 
"  bee-worlsers  j  but  if  certain  Andrenidffi  are  examined,  there 
will  be  found,  on  each  side  of  their  posterior  tibiie,  a  small  pjii- 
form  follicle  with  an  excretoi-y  duet,  and  whicli  seci-etes  an  oily 
substance."  Gersttecker  states  that  the  wax  is  produced  on 
the  under  side  of  the  abdominal  segments.  It  is  formed  by 
chemical  clianges  in  tlie  food  during  the  process  of  nutrition. 

The  honey  is  elaborated  by  an  unknown  chemical  process, 
from  the  food  contained  in  the  proventriculiis,  or  crop,  and 
which  is  regurgitated  into  tlie  honey-cell?. 

The  ovaries  consist  of  many-chambered,  fouv,  six,  or  a  hun- 
dred, short  tubes.  "Tlie  recej>tacida  seminis  is  nearly  always 
simple,  round  or  ovoid,  and  necked,  and  is  prolonged  into  a 
usually  short  seminal  duct."  The  glandula  appendiciilaria  con- 
sists of  a  bifurcate  tube  which  opens  into  the  ductus  seminalis, 
and  only  rarely  into  the  capsula  seminaiis  itself. 

In  the  Tenthredinida ,  "  this  apparatus  is  formed  on  a 
diiferent  type ;  the  seminal  vesicle  is  a  simple  diverticulum  of 
the  vagina,  and  more  or  less  distinct  from  it,  besides  it  is  defi- 
cient in  the  accsssory  gland.  The  copulatory  pouch  is  absent  in 
all  the  Hymenoptera,  as  are  also  tlie  sebaceous  glands  witli  those 
females  wliicb  liave  a  sting  and  a  poison  gland,"  while  in  other 
insects  the  sebaceous  glands  are  present,  and  it  would  be  nat- 
urally Jnfen-ed,  therefore,  that  the  two  are  homologous,  but 
modified  for  diverse  functions. 

Tlie  two  testes  of  the  male  are  "composed  of  long  follicles, 
fasciculate  and  surrounded,  together  with  a  portion  of  the 
torose  deferent  canal,  by  a  common  envelope ;  but  more  com- 
monly the  two  testes  are  contained  in  a  capsule  situated  on  the 
median  line  of  the  body."     (Siebold.) 

The  eggs  are  usually  long,  cj'lindrical,  and  eliglitly  cuiTed  in 
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the  Bees ;  in  the  "Wasps  they  are  more  glohnlar,  and  affixed  by 
their  smaller  somewhat  pedicelled  end  to  the  side,  near  the  bot- 
tom of  the  eel!  in  which  they  are  laid.  The  eggs  of  the  lower 
families  tend  to  assume  a  spherical  form.  The  eggs  of  dif- 
erent  species  of  Bombits  present  no  appreciable  differences. 

The  larvte  of  the  Bees  and  Waaps,  especially  the  social 
species,  which  live  snrronnded  by  their  food,  are  of  a  very 
persistent  form,  the  varions  genera  differing  but  slightly,  while 
the  Species  can  scai'cely  be  separated.  Such  we  have  found  to 
be  the  case  in  the  Bees  and  Wasps  (^Ve^Mm)  and  Fossorial 
Wasps.  The  sexes  of  the  species  with  a  very  thin  tegument, 
such  as  Apis,  Bombtis,  and  Vespa,  can  be  quite  easily  distin- 
guished, as  the  rudiments  of  the  genital  armor  can  be  seen 
through. 

The  Hymenoptera  are  mostly  confined  to  the  warmer  and 
temperate  regions  of  the  earth ;  as  we  approach  the  poles,  the 
Bees  disappear,  with  the  exception  of  Bombua,  and  perhaps 
its  parasite  Apaihua ;  a  species  of  Vespa  is  found  on  tlie  Lab- 
rador coast,  which  has  a  climate  like  that  of  Greenland.  Ko 
fossorial  species  of  Wasps  are  known  to  us  to  occur  in  the  ai'c- 
tic  regions,  while  a  few  species  of  Ants,  and  several  Chalcidi- 
dai  and  Ichneumonidoe  are  not  uncommon  in  Northern 
Labrador  and  Greenland.  Our  alpine  summits,  particularly 
that  of  Mt.  Washington,  reproduces  the  features  of  Northern 
Labrador  and  Greenland  as  regards  its  Hymenopterous  fauna. 
The  ti'opics  are,  however,  the  home  of  the  Hymenoptera,  and 
especially  of  the  Bees. 

There  are  estimated  to  be  abont  twenty-flve  thousand  living 
species  of  this  suborder,  and  this  is  probably  a  imich  smaller 
number  than  are  yet  to  be  discovered. 

In  geological  history,  the  Hymenoptera  do  not  date  far  back 
compared  with  the  Neuroptera  and  Orthoptera,  and  even  the 
Coleoptera,  Indeed  they  were  among  the  last  to  appear  upon 
the  earth's  surface.  The  lower  forms,  so  far  as  the  scanty 
records  show,  appeai'ed  flrst  in  the  Jura  formation ;  the  Ants 
appear  in  the  Tertiary  period,  especially  in  amber. 

As  we  have  noticed  before,  the  Hymenoptera  are  more  purely 
terrestrial  than  any  other  insects.  None  are  known  to  be 
aquatic  in  the  early  stages,  and  only  two  genera  have  been  found 
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swiinming  in  the  adnlt  state  on  the  anrface  of  pools,  aiid  they 
are  the  low,  minute,  degraded  Pi'octotmptds,  Pfestivickia 
ncUans  and  Polynema  natav^s  described  by  Mi',  Lubbock.  The 
Hymenoptera  tlo  not  imitate  or  mimic  the  fonna  of  other  in- 
sects, but,  on  the  coiiti-ary,  tlieir  fonns  are  extensively  copied  in 
the  Lepidoptera,  and  especially  the  Diptera.  A  pai'tial  excep- 
tion to  this  law  is  seen  in  tlie  antennie  of  the  Australian  genus 
T/iaumatosoma,  where  they  are  long  and  slender,  and  knobbed 
a3  in  the  btittei'fly,  and  also  in  Tetralonia  vnirahilis  of  Smith, 
from  Brazil. 

The  Hymenoptera,  also,  show  their  superiority  to  all  other  in- 
sects in  the  form  of  their  degraded  wingless  species,  such  as 
Pezomaclvua.,  the  workers  of  Formica  and  the  female  of  Mutilla. 
In  these  foiTas  we  have  no  strikhig  resemblances  to  lower  orders 
and  suboi'ders,  but  a  strong  adherence  to  their  own  Hymenop- 
teTOus  characters.  Again ;  in  the  degradational  winged  foi'ms, 
we  rarely  find  the  antenme  pectinated  ;  a  common  oeeuiTence 
in  the  lower  suborders.  In  a  low  species  of  the  ApiaritE, 
Lamprocolletes  dadotxrus,  from  Australia, — that  land  of  anom- 
alies,—the  antennre  ai-e  pectinated.  This,  Mr.  F.  Smith,  the 
best  living  authority  on  this  suborder,  says,  "is  certainly  the 
most  remarkable  bee  that  I  have  seen,  and  the  only  in- 
stance, to  mj'  knowledge,  of  a  bee  having  pectinated  antennse ; 
such  an  occurrence,  indeed,  in  the  Aculeate  Hymenoptera  is 
only  known  in  two  or  tliree  instances,  as  in  Psaminolhervia  Jlab- 
eUata  amongst  the  Mutillidm,  and  again  in  Gtenocerua  Klugii 
in  the  Po  mp ilid(B;  there  is  also  a  modification  of  it  in  one  or 
two  other  species  of  PompHidce."  Among  the  Tenthre- 
dinidce,  the  male  Lophyrus  lias  well-pectinated  antenniB,  as 
also  has  Cladomacra  maaropus  of  Smith,  fi-om  New  Guinea 
and  Celebes. 

The  wings  of  pei'haps  the  most  degraded  Hymenoptera,  the 
ProcioirMpidre,  fti'e  rarely  Assured;  when  this  occurs,  as  in 
PteraUmius  Putnnmii,  they  somewhat  resemble  those  of  Ptero- 
pkoriis,  the  lowest  moth.  It  is  extremely  rare  that  the  com- 
pound eyes  are  rejilaced  by  stemmata,  or  simple  eyes ;  in  but 
one  instance,  the  genus  Antliopliorabia,  ai-e  the  eyes  in  the 
male  sex  reduced  to  a  simple  ocellus.  This  species  lives  in  the 
darkness  of  tlie  cells  of  Anthophora. 


>v  Google 


APIARI^.  115 

By  reason  of  the  permanence  of  the  tyjie,  due  to  the  high 
rank  of  these  insects,  the  generic  and  specific  characters  ai-e 
founded  on  very  sUght  differences,  so  that  tliese  insects,  and 
particulai-ly  the  two  higher  families^  the  Wasps  {Vespidce)  and 
Bees  {Apiarice)  are  the  most  difficult  insects  to  study.  The 
easiest  charactera  for  the  recognition  of  tlie  genera,  lie  in  tlie 
venation  of  the  wings ;  thoiigh  in  the  fossorial  families  the  legs 
vary  greatly.  The  best  specific  characters  lie  in  the  sculptur- 
ing and  style  of  coloration,  but  the  spots  and  markings  are  apt 
to  vary  gi-eatiy.  The  great  differences  between  the  sexes  are 
liable  to  mislead  the  student,  and  hence  large  collections  are 
indispensable  for  their  proper  study.  Bees  aet  as  "marriage 
priests"  in  the  fertilization  of  plants,  conveying  pollen  from 
flower  to  flower,  and  thus  insuring  the  fonnation  of  the  fi-uit; 
It  is  said  that  many  plants  could  not  be  fertilized  without 
the  interijosition  of  Bees. 

Their  interesting  habits  deserve  long  and  patient  study ;  it 
is  for  tlieir  observations  on  the  insects  of  this  suborder  tliat  the 
names  of  Eoaumur,  the  two  Hubers,  and  Latreille  will  be  ever 
held  in  special  remembrance. 

Most  Hymenoptera  love  the  sun,  and  they  may  be  caught 
while  flying  about  flowers.  The  nests  of  bees,  wasps,  and  ants 
should  be  souglit  for  and  the  entire  colonj'  captured,  together 
with  the  parasites.  The  haiiy  species  should  be  pinned  while  in 
the  net,  and  the  naked  ones  can  be  put  in  the  collecting-bot- 
tle. The  larger  species  may  be  pinned,  like  other  insects, 
through  the  thorax ;  but  the  minute  Chalcida,  etc.,  should  be 
gummed,  like  small  Coleoptera,  upon  cards. 

The  nests  of  bees  and  of  wasps  and  ants  and  the  young  in 
vai-ious  stages  of  groivth  should  be  collected,  and  in  such  num- 
bers as  to  show  their  dififerent  stages  of  construction,  to  sditc 
as  illustrations  of  insect  architecture. 

Apiari^  Latreille  (ApidcB  Leach)  This  an  1  those  amilies 
succeeding  which  ai-e  provided  w  ith  a  true  stina  were  called 
by  Latreille  Hymenoptera  Acvieait  The  male  antennse  ai'e 
mostly  thirteen-jointed,  while  m  the  female  th  \  aie  twelve- 
jointetl.  The  females  (and  the  woiker^,  when  thev  exist) 
feed  the  larvie,  wtuch  mostly  live  in  nests  or  cells. 
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Ill  the  social  Bees,  besides  the  normal  male  aiid  female  forms, 
there  are  asexual  females,  whose  inner  genital  organs  ai'e  partly 
aborteil,  tliough  externally  only  ttiffering  in  their  smaller  size 
from  the  tnie  females.  Tlie  male  antennie  are  longer,  tapering 
more  towai-ds  the  tips,  and  the  eyes  of  the  male  approach  each 
other  closer  over  the  vertex  than  in  the  opposite  sex,  though 
these  ai-e  characters  which  apply  to  other  Hymeuoptera.  The 
mouth-parts  are  in  the  higher  genera  greatly  elongated,  the 
labium  being  long,  with  the  lingua  of  great  length,  and  the 
lobes  of  the  maxilhe  long  and  knife-shaped  ;  but  these  parts,  as 
well  as  the  form  of  the  jaws,  are  subject  to  great  modifications 
in  the  diiferent  genera ;  tlie  labial  palpi  are  fom'-jointed,  and 
the  maxillary  palpi  are  from  one  to  sis-jointed.  The  hind 
tibia  and  basal  joint  of  the  tarsi  are,  in  the  pollen-gathering 
species,  very  broarl ;  the  tibia  is  in  Apis  and  Bombns  hollowed 
on  the  outside,  and  stiff  bristles  project  over  the  canity  ftoni 
each  side  of  the  joint,  forming  the  honey-basket  (coibtaihiin), 
on  which  the  "  clodden  masses  of  honey  and  pollen"  aie  con- 
veyed to  their  nests.  In  the  paiasitic  genera,  sucli  as  Apathus, 
the  tibia  is,  on  the  contrary,  conie-c,  lathet  than  conca\e, 
though  of  the  usual  width;  while  in  Nvmada,  also  paia=iitic, 
the  legs  are  naiTow,  the  tibia  not  being  dilated. 

In  Andrena  and  its  allies,  Uahctus  and  CoUetes,  tlie  mouth- 
parts,  especially  the  tongue,  are  much  shortened,  thus  avoid- 
ing a  passage  into  the  Vespidm  In  these  geneia  the  tongue 
is  folded  bacli  but  once  between  the  homy  enca'^ement  of  tlie 
maxillffi,  but  in  tlie  higlier  Apiai  tee  the  pait  foimed  by  the 
union  of  the  lingua  and  maxilla  is  twice  bent  back,  and  thus 
protected  by  the  horny  lobes  of  the  maxiUse.  The  foie-wmgij 
have  two  or  three  subcostal  (cubital)  cells. 

There  are  two  thousand  species  of  this  family.  The  differ- 
ences between  the  larvie  of  the  various  genera  of  tliie  family 
are  very  slight,  those  of  the  parasitic  species  are,  however, 
readily  distinguished  from  their  hosts. 

The  higher  -^Ijj  iaricE,  compnsmg  the  subfamily  Jj^Mice,  have 
the  ligida  long,  cylindrical,  while  the  labial  palpi  have  tno 
very  long,  slender,  compressed  basal  joints,  and  two  short 
terminal  joints. 

Tlie  genus  Apis  has  no  tenninal  spurs  on  the  hind  tibise. 
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while  the  tore-whigs  have  three  suhcostal  (cubital)  cells,  the 
middle  of  which  is  elongated  and  acutely  wedge- sliaped.  The 
eyes  iu  the  male  ai'e  united  above ;  the  mouth-parts  are  iieai-ly 
aborted,  and  the  hind  le^  are  smooth.  In  the  female  there 
are  two  par^lossie  on  the  ligula,  and  the  maxillary  palpi 
are  One-Jointed.  The  worker  only  differs  externally  from  the 
female  in  the  shorter  abdomen. 

The  lai-\'a  of  the  Honey-bee  closely  resembles  that  of  Bom- 
bus,  but  tJie  body  ia  shorter,  broader,  and  more  flattened,  while 
the  head  is  less  prominent,  and  the  lateral  tubercles  along  the 
body  are,  perhaps,  less  prominent  than  in  the  young  Humble- 
bee,  otherwise  the  two  genera  are,  in  the  larval  state,  much 
alike.  In  its  natural  position,  the  larva  lies  at  the  bottom  of 
the  cell  doubled  upon  itself. 

Though  the  lai-vse  are  said  usually  to  feed  upon  pollen, 
Mr.  Desborough  states  that  honey  alone  is  the  food  of  the 
grub,  as  he  reared  729  lai'vas  with  no  other  food  than  honey. 
But  as  with  the  wild  bees  they  may  extract  honey  fi'om  the 
pollen  provided  for  them.  He  says  t!ie  matured  bees  may  be 
observed  feeding  at  night  on  the  bee-brtad  (pollen).  Lang- 
stroth  (The  Hive  and  Honey-bee),  however,  states  tliat  "pol- 
len is  indispensable  to  the  nourishment  of  the  young.  It  is 
veiy  rich  in  the  nitrogenous  substances  which  are  not  contained 
in  the  honey." 

The  Honey-bee,  Apis  metlijiea,  is  now  distributed  over  the 
civilized  world.  It  was  introduced  into  this  countiy  during 
the  seventeenth  century,  and  into  South  America  in  1845  (Ger- 
staecker).  The  Italian,  or  Ligurian,  bee  is  considered  by  F. 
Smith  as  being  a  climatic  variety. 

The  cultivation  of  the  Honey-bee  ia  rapidly  increasing  in  this 
country,  but  the  Geiinan  Bee-masteia  have  made  the  most  pro- 
gress in  theoretical  and  prattic^I  Bee-cultuie  Cunienient 
hives  are  now  constructed  by  which  ail  the  opeiationa  of  the 
bees  can  be  observed  at  leisure.  Geistrecker  thus  sums  up 
the  habits  of  the  Honey-bee :  A  fertihzed  queen  which,  with  a 
few  workers,  has  wintered  over,  lays  its  e^a  m  the  spiing  first 
in  the  worker,  and  aftei-wards,  at  a  later  jieriod,  in  the  drone- 
cells  (both  arranged  in  two  perpendicular  rows  of  cells).  Eai-Iy 
:,  the  workers  construct  the  larger  flask-shaped  queen- 
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cells,  which  are  placed  on  the  edge  of  the  comb,  and  in  these 
the  queeii-larvje  are  fed  with  rich  and  choice  nouvishment. 
As  soon  as  the  first  of  the  new  brood  of  queens  is  excUulcd 
from  its  ceil,  which  it  indicates  by  a  pecnliar  buzzing  noise,  the 
old  queen  deserts  the  nest,  carrj'ing  away  with  her  a  part  of  the 
swai'tn,  and  thus  forma  a  new  colony.  The  recently  excluded 
queen  then  takes  its  man-iage  flight  high  in  the  air  with  a 
drone,  and  on  its  return  undertakes  the  nmnagement  of  the 
hive,  and  the  duty  of  laying  eggs.  When  another  queen  is 
disclosed,  the  same  process  of  fonning  a  new  colony  goes  on. 
When  the  supply  of  young  queens  is  exhausted,  the  workers 
fall  upon  the  drones  and  destroy  them  without  mercy.  The 
first  brood  of  workers  live  about  six  weeks  in  summer,  and 
then  give  way  to  a  new  brood.  Mr.  J.  G.  Desborough  states 
that  the  maximiun  period  of  the  life  of  a  worker  is  eight  months. 
The  queens  are  known  to  live  five  yeai's,  and  during  their  whole 
life  lay  move  than  a  million  eggs  (V.  Berlepseh).  Langstroth 
states  that  "during  the  height  of  tlie  breeding  season,  she 
will  often,  under  favorable  circumstances,  lay  from  2,000  to 
8,000  eggs  a  day."  According  to  Von  Siebold's  discovery 
only  the  queens'  and  workers'  eggs  ai'e  fertilized  by  sperm- 
cells  stored  in  the  reeeptaddwrn,  seminis,  and  these  she  can 
fertilize  at  wUl,  retaining  the  power  for  four  or  five  yeai's, 
as  the  muscles  guaitling  the  duct  leading  ft'om  this  sperai-bag 
are  subject  to  her  will.  Drone  eggs  are  laid  by  unfei'tilized 
queen-bees,  aud  in  some  cases  even  by  worker-bees.  This  last 
fact  lias  been  confirmed  by  the  more  recent  obsen'ations  of 
Mr.  Tegetmeier,  of  London. 

Pi-incipal  Leitch,  accoi-ding  to  Tegetmeier,  lias  suggested  the 
theory  that  a  worker  e^  may  develop  a  queen,  if  ti'ansferred 
into  a  queen-cell.  "It  is  well  known  that  bees,  deprived  of 
their  queen,  select  several  worker-eggs,  or  very  young  larvEe, 
for  the  purpose  of  rearing  queens.  The  cells  in  which  these 
eggs  are  situated  are  lengthened  out  and  the  end  turned  down- 
wai-d,"  He  suggests  that  the  development  into  a  queen  was 
caused  by  the  increased  temperature  of  the  queen-cell,  above 
that  of  the  worker-cells. 

But  Messrs.  F,  Smith  and  Woodbury  (Proceedings  of  the 
Entomological  Society  of  London,  January  2, 1862)  support  F. 
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Huber's  theory,  that  the  change  is  due  to  "the  qnility  as  v>e\l 
as  quantity  of  food  with  which  the  royal  Ian  a  is  supyhed," 
though  Dr.  Leitch  objects,  that  it  has  been  by  no  meins  con- 
clusively proved  "that  the  so  called  lojal  jellj  diffeis  m  any 
respect  fi'om  the  ordinaiy  food  supplied  to  the  woikei  lai  va , " 
and  Mr.  Woodbury  cites  the  etpeiiments  of  Dzieizon,  as 
quoted  by  I^eine,  "that  aa  Ilubei,  bj  intioducmg  some  loyal 
jelly  iu  cells  containing  workei  biood,  obtnmed  queens,  it  may 
be  possible  to  induce  bees  to  coiistiuct  loyal  cells,  when  the 
Apiarian  prefers  to  haie  them,  bj  msertmg  a  small  poition  of 
royal  jelly  in  cells  containing  \i  oikei  larvffi  "  Kleme  tikes  "an 
unsealed  i-oyal  cell — whi<,h  usually  contiins  an  excess  of 
royal  jelly — and  removes  fiom  it  a  poition  of  the  jellj,  on 
the  point  of  a  knife  oi  pen  and  by  plicmg  it  on  the  inner 
margin  of  any  workei  cell  feels  confident  thit  the  laivae  in 
them  win  be  reared  as  queens  ' 

Before  these  points  are  settled  we  must  stud^  the  habits  of 
the  "Wild  Bees,  and  of  the  othei  social  Hj  meuopteia  and  White 
Ants,  together  with  the  social  Aphides  more  cueftiUy  Mi  F 
W.  Putnam  pertinently  states,  "at  pieseiit  I  taunot  beheie 
that  the  peculiarity  of  food,  oi  the  stiuctuie  of  the  cells,  pio- 
duces  a  diffei'ence  of  development  in  Huml)le-bee?,  for  the  lai- 
viE,  as  has  been  previously  stated,  weie  seen  to  make  tlicii  own 
cells  from  the  pollen  paste.  Is  it  not  moie  natuial  to  belie\e, 
as  lias  been  suggested  to  me  h\  Piofessor  J  Wjmnn,  that  the 
diffei-ence  in  tlie  development  of  the  eggs  is  owing  to  then  be- 
ing laid  at  various  times  aftei  impregnation '  Thus,  if  I  am 
right  in  supposing  that  the  queens  are  impiegnated  bi  the 
males  late  in  the  summer,  the  eggs,  laid  soon  aftei,  pioduce 
the  large  queen  laiTte ;  •  the  next  set  of  eggs,  laid  in  the  spimg, 
produce  the  workei-s,  or  undeveloped  females,  wliile  fi-om  those 
deposited  still  later,  male  bees  are  principally  developed," 
(Proceedings  of  the  Essex  Institute,  Salem,  vol.  iv,  1864,  p. 
103.) 

Eeferring  to  Mr.  Putnam's  statement  that  there  ai'e  both  small 
and  large  queens  (besides  the  workers),  Dv.  Gerstsecker  infers, 

*Dr.  Gerstreeker,  oil  the  other  hand,  states  that  "fi'om  the  lirood-eells  of  a  nest 
of  Bombus  inuscoTNm,  Bjantl  by  htm  on  the  18th  of  September,  lliere  ware  devel- 
opod  nt  Hie  end  of  the  eame  mouth  only  workers." 


„Google 


120  HrilEXOPTEKA. 

"from  the  examination  of  numerous  individuals  found  flying  in 
the  spring  after  hibernation,  that  these  could  not  be  considered 
as  tnie  queena,  since  their  ovaries  were  only  moderately  devel- 
oped, though  larger  than  those  of  the  workers,  while  in  the 
true  queen,  captured  in  the  snmmei',  the  ovaries  were  perfectly 
developed.  This  corresponds  almost  entii-ely  to  what  we  And 
in  the  wasps,  whose  spring  females  have  only  moderately  de- 
veloped ovaries." 

How  tlie  lioney-hee  builds  its  cells,  and  whether  they  ai'e  ex- 
actly hexagonal,  are  questions  that  have  interested  the  best 
observers  from  Maraldi  who  wrote  in  1712,  and  Reaumur, 
whose  Memoires  appeared  in  1740,  down  to  tlie  present  date. 
Their  solution  Involves  not  only  the  closest  observation  of  the 
insect  while  at  work,  but  also  the  shrewdest  judgment  to  ex- 
plain the  facts  observed  and  deduce  a  legitimate  theoiy.  Does 
the  bee  intelligently  plan'her  work  out  beforehand,  or  does  she 
follow  the  guidance  of  what  is  called  instinct?  Does  she 
construct  hexi^onal  cells  which  are  mathematically  exact, 
or  does  she  vary  the  proportions  of  each  cell,  so  that  it  is  per- 
fect only  iu  its  general  ideal  fonn?  Again,  in  making  the  cell, 
is  the  bee  actually  capable  of  mailing  such  a  cell  alone,  or  is  it 
due  to  the  resultant  action  of  several  bees?  Professor  J.  Wy- 
man  is  of  the  latter  opinion,  as  he  thinks  "  that  if  left  alone  to 
build  a  suigle  cell,  this  would  most  probably  be  round.  In  the 
cells  of  Melipona,  as  Huber's  plate  shows,  they  are  only  hex- 
agonal when  in  contact  with  the  adjoining  cells."  (Praceed- 
ings  of  the  Boston  Society  of  Natural  History,  x,  p.  278, 
1866.) 

A  similar  view  is  that  pi-oposed  in  1862  by  the  Rev.  Samuel 
Haughton,  in  a  paper  read  before  the  Natural  History  Society 
of  Dublin,  where  he  says,  according  to  Mr.  F.  Smith,  that  the 
hexagonal  form  of  the  cell  "  may  be  accounted  for  simply  by  the 
mechanical  pressure  of  the  insects  against  each  other  dm-i"ng 
the  formation  of  the  cell.  In  consequence  of  the  instinct  that 
compels  them  to  work  with  reference  to  a  plane,  and  of  the 
cylindrical  form  of  the  insect's,  body,  the  ceils  must  be  hex- 
agon ah" 

Mr.  G-.  E.  Waterhouse  (Transactions  of  the  Entomological 
Society  of  London,     Thhxl  series,  vol.  ii,  p.  129,  1864)  has 
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propose<l  what  has  been  called  the  "  circulai'  theory,"  or  what 
the  author  himself  terms  "the  principle  of  working  in  seg- 
ments of  circles."  He  contends  "  tliat  the  liex^onal  formof  tlie 
cells  of  certain  bees  and  wasps  may,  and  does,  ai'ise  out  of  this 
mode  of  action  when  nnder  certain  conditions  ;  tliat  those  condi- 
tions are,  that  the  cells  ai'c  so  commenced  that  tlieir  natural  cir- 
cumferences, as  the  worli  proceeds,  are  either  simply  bronght 
into  contact  with  each  other,  or  that  the  cells  ai-e  so  placed  that 
the  (we  will  say  theoretical)  circnmfei-ences  must  intersect. 
Contact  with  adjoining  cells,  then,  is  an  essential  condition  to 
bring  about  the  hexagonal  fonu  as  I  have  before  pointed  out 
(See  Proceedings  of  tlie  Entomological  Society,  1858,  p.  17) ; 
but  for  this  result  it  is  not  necessary  tliat  a  hexagonal  cell 
should  be  completely  suiTounded  by  other  cells." 

Is  not  this  theory,  after  all,  too  meclianical?  Is  not  our  bee 
more  of  a  free  agent?  Does  it  not  have  a  mind  to  design  its 
work?  Mr.  F.  Smith,  who  has  devoted  years  to  the  study  of 
Hymenoptera,  especially  the  higher  fonns  of  tliis  suborder,  the 
Bees  and  Wasps,  replies  to  both  theories  of  Waterhouse  and 
Haughton,  by  bringing  in  the  case  of  tlie  Wasps  which  also 
build  hexagonal  cells,  showing  that  a  solitary  wasp  will  build 
its  cells  in  veiy  r^nlai-  hexagons.  Thus  the  nest  of  the  soli- 
tarj-  Wasp,  Icaria  guttatipennis,  "consists  of  a  double  row,  the 
number  of  cells  being  ten ;  I  now  direct  your  attention  to  the 
fact  that  all  the  cells  are  perfectly  hexagonal,  the  exterior 
planes  being  as  beautifully  finished  as  those  m  contact  with 
tlie  inner  planes  of  the  opposing  cells.  I  have  placed  a  draw- 
ing of  this  nest  (Plate  6,  Fig.  7)  in  tlie  box  on  the  table,  and  I 
pai-ticulai-ly  wish  you  to  obseiTe,  that  the  first  cell  is  caiiied 
up  in  a  perfectly  liexagonal  form  above  the  adjoining  cells  ;  a 
proof  that,  if  Wi^ps  never  build  perfect  isolated  hexagonal  cells, 
they  certainly  possess  the  capability  of  doing  so.  The  exterior 
of  Ml  the  cells,  as  I  before  observed,  is  hexagonal,  not  cylindri- 
cal, until  fresh  cells  are  added  on  the  outer  side,  as  was  ob- 
served to  be  the  case  in  combs  of  the  Hive-bee,  by  Mr. 
Tegetmeier."  (Proceedrngs  of  the  Entomological  Society  of 
London.    Tliird  series,  si,  1864,  p.  136.) 

An  examination  of  the  cells  of  tlu-ce  species  of  PoUsttts  (the 
female  of  which  begins  alone  in  the  spring  to  build  her  nest, 


>v  Google 


.122  HYMEMOPTERA. 

the  cells  of  which  aie  afteiwaids  gieitly  increTJel  m  immbei 
after  the  first  biood  of  femile?  ippeii)  convinced  u5  that 
the  Wasp  begins  with  the  ciieular  cup  '.hape  I  foim  of  cdl  and 
when  about  depositing  an  egg  in  it  changes  hei  mode  of  ope- 
rating, bailds  lip  the  edges  into  i  hexagonil  foi-m  and  canies 
up  tlie  I'im  of  each  cell  independently  to  its  lequned  lieiglit 
She  thus  appai'entlv  clunges  hei  plan  at  a  certain  stage  ot  the 
work,  and  is  so  far  a  fice  agent 

Mr.  Smith  al^o  exhibitetl  a  poition  of  the  iiLSt  of  another 
wasp,  Tatua  Moiu  (Platu  5  I  ig  '5)  thtt  pi  >'ved  to  his  mmd 
the  primaiy  intention  of  the  wasp  mstmctnelj  to  build  cells 
with  exactly  six  sides  The  flguie  lepiesents  pait  of  one  of 
the  flat  floors,  on  wliich  the  foundations  of  the  cells  aio  liil  m 
regular  hexagons  instead  ot  begiimmg  m  hemispheiicil  cups 

Mi:  Smith  (p  141)  concludes  that  all  he\agon\l  cells  aie 
not  constructed  upon  a  circulai  piinciple  an  1  that  the  piimaij 
idea  of  all  social  bees  and  waspa  la  not  to  piodute  cjlindiical 
cells  with  hemisphencal  bases 

In  this  connection  the  following  extract  from  Mr.  Smiths 
remai'ks  is  of  interest :  "It  may  not  be  known  that  in  order  to 
expedite  the  building  of  honey-combs,  it  is  a  common  practice 
with  bee-keepers  in  Germany  to  ftirnish  hives  with  artificial 
foundations  for  the  cells  ;  these  consist  of  sheets  of  wax,  u^Mn 
whicli  is  impressed  a  series  of  pyramidal  hollows ;  in  fact,  the 
counterpart  of  a  comb  built  by  the  bees  themselves,  entirely 
deprived  of  the  cell-walls ;  and  it  is  from  such  a  piece  of  comb 
that  the  casta  for  the  ai-tificial  foundations  ai-e  obtained.  A 
piece  of  casting  of  this  desciiption  I  lay  before  you,  and  I  pai-- 
ticulai'ly  call  your  attention  (addressing  the  members  of  the 
Entomological  Society  of  London)  to  the  commencement  of  the 
outer  cells ;  you  will  see,  in  some  instances,  a  single  plane  of 
the  hexagonal  cell  commenced,  in  othei's  two  or  three  ai-e  in 
progi-ess  ;  here  you  have  a  ground-plan  supplied,  or,  I  may  say, 
the  foundations  of  the  habitations  ready  prepared,  upon  which 
the  laborers  ai-e  to  raise  the  walls,  and  you  may  see  how  admi- 
rably they  have  done  it.  Instinct  enables  the  bee  to  construct 
hex^onal  cells  witliout  teaching,  and,  we  ai'e  told,  in  one  un- 
deviating  manner.  Surely  the  example  before  us  exhibits  an 
amount  of  intelligence  on  tlie  part  of  the  bees  in  availing  them- 
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selves  of  such  adveiititions  aid.  Must  we  not  henceforth, 
when  speaking  of  tlie  marvels  of  the  hive  or  the  vespiaiy,  erase 
from  our  vocabulary  such  terms  as  blind  iastinct ;  and  must  we 
not  cease  to  stigmatize  the  bee  as  a  mere  maelnne?" 

At  the  meeting  of  the  same  society  held  Feb.  1,  186i,  Mr, 
r.  Smith  exhibited  a  collection  of  Wasps'  nests,  —one  of  Veapa 
™/a,  the  rest  of  V.  viitgaris;  they  were  in  various  stages  of 
forniatioh,  the  earliest  consisting  of  only  a  single  cup  contain- 
ing the  first  egg,  others  consisting  of  tlu'ee  or  four  cups,  whilst 
others  again  were  more  complete.  The  whole  had  been  arti- 
ficially obtained  by  Mr.  Stone,  who  tempted  the  wasps  to  build 
by  excavating  holes  in  banks  and  furnisliing  them  with  foot^ 
stalks ;  in  fact,  Mr.  Stone  appeared  to  possess  the  power  of 
inducing  wasps  to  build  nests  of  almost  any  shape  he 
pleased. 

But  to  return  to  the  cell  of  the  Bee.  It  should  first  be 
proved  that  the  cells  axe  not  exactly  and  mathematically  per- 
fect hexagons,  tliough  sufficiently  so  for  the  purpose  for  wliich 
they  are  used.  In  the  Proceedings  of  the  American  Academy 
of  Arts  and  Sciences,  vol.  vli,  1866,  Professor  Wyman  has,  by 
a  most  cai-eful  as  well  as  novel  and  ingenious  mode  of  investiga- 
tion, proved  that  the  cells  are  all  more  or  less  imperfect,  and 
that  a  hexagonal  cell  mathematically  exact,  does  not  exist  in 
nature,  but  only  in  theoiy. 

The  form  of  the  cell  is  liable  to  mai'ked  vai-iations,  chief 
among  wliich  the  following  may  be  mentioned,  in  the  author's 
own  words : 

"1.  The  diameters  of  workers'  cells  may  so  vary,  that  ten 
of  them  may  have  an  aggregate  deviation  fi-om  tlie  noi-mal 
quantity  equal  to  the  diameter  of  a  ceU.  Tlie  average  vai'ia- 
tion  is  a  little  less  than  one  half  that  amount,  namely,  nearly 
0.10  inch,  in  the  same  niimber  of  cells. 

"'■2.  The  width  of  the  sides  vai-ies,  and  this  generally  in- 
volves a  variation  of  tlie  angles  which  adjoining  aides  make 
with  each  other,  since  the  sides  vary  not  only  in  length  but  in 
direction. 

"3.  The  variation  in  the  diameters  does  not  depend  upon 
accidental  distortion,  but  upon  the  manner  in  which  the  cell 
was  built. 
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"4.  The  relative  size  of  the  rhombic  faces  of  the  pyi-amidal 
liase  is  liable  to  frequent  variation,  and  this  where  tlie  cells  are 
]iot  transitional  fi-om  one  Iiind  to  another. 

"o.  When  a  fourth  side  exists  in  the  basal  pyramid,  it  may- 
be in  consequence  of  irregulaiity  in  the  size  of  the  cells,  or  of 
iiicon-ect  alignment  of  them  on  the  two  sides  of  the  comb." 

Sometimes  one  of  the  faces  is  lost,  and  a  new  one  formed, 
so  that  al!  the  basal  portion  of  the  cell  becomes  reversed,  as 
ABC        will  be  seen  by  refer- 
ice  to  Figs.  73  and 
I ;    the    fii'st   repre- 
I'ig-  73.  senting  the  cells  when 

tlie  base  is  viewed,  and  the  second  when  looked  at  peipendic- 
ularly  to  one  of  the  sides.  In  both  figures  X  indicates  the 
ordinary  form  of  tlie  cell.     The  whole       a  B  c 

series  of  Fig.  74  shows  the   gradual  ^fC^     /'■, — jN     -C^^^ 
inti'oduction  of  the   new   face,    which 
is  seen  on  the  lower  bordei',  and  the 
elimination  of  one  of  the  original  faces, 
which  is  seen  on  the  upper  border.     At  y-^- 
B,  which  is  intei-mediate  between  tlie  Kg-  '■!■ 

two  exti-emes,  the  four  faces  consist  of  two  equal  rhombs, — 
one  of  which  is  the  outgoing  and  the  other  tlie  incoming  one, 
and  two  equal  hexagons.  B,  Fig. 
74,  represents  the  sides  of  the  same 
cell,  which,  instead  of  formhig  three 
trapeziums,  as  at  A,  a,  b,  c,  now 
fonn  two  pentagons,  a'  and  c',  and  a 
parallelogi-am,  h'.  At  C,  Figs.  73 
and  li,  the  foi-ms  ai-e  in  all  respects 
the  reverse  of  those  of  A,  A  and  C 
ai'e  symmetrical  with  each  other,  and 
B  is  symraeti'ical  in  itself.  No  pre- 
Fig.  7B.  cise    number   of  cells    is   necessaiy 

for  the  purijose  of  making  this  ti'ansition,  for  it  may  take 
place  In  two  or  three,  or  extend  through  a  long  series,  as  in 
Fig.  73. 

"6,  Ordinai-lly,  the  eii'orof  alignment  does  not  amount  to 
more  than  one  or  two  diameters  of  a  cell.     But  occasionally 
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the  rows  of  cells  on  one  side  of  the  comb  may  deviate  from 

their  true  direction  with  regard  to  those  on  the  other,  to  tlie 

extent  of  30°." 

"Thus,  if  a  piece  of  normal  comb  be  held  in  the  position  in 

which  it  was  built,  two  of  the  opposite  angles  of  the  hexagon, 

Fig.  75,  A,  a,  will  be  in  the 

same  vertical  line,  and  two 

of  the  sides  will  be  parallel 

to  this.    The  same  is  true 

of  the  opposite  side  of  the 

comb  ;  and  tliiis  all  the  cor- 

resiKinding  parts  of  the  cells 

on  the  two  sides  will  be  pai-- 

allel.     Ill  the  deviation  we 

are  now  noticing,  the  change 

is  Ulce  that  i-epresented  in  A, 

where  the  cell  a  is  in  its 

true  position,  while  the  cell 

5,  which  is  from  the  oppo- 
site side,  and  is  in  contact 

witli  a,  vai'ies  from  it  by 

about  30°.    If  we  look  at 

these  two  cells  in  the  direc- 
tion of  theii  sides  as  at  E, 

the  prism  a  will  have  one  Fis.  th. 

of  its  angles  towards  the  eye,  and  h  one  of  its  sides. 
In  consequence  of  this  deviation  and  the  continual  ci-ossing 

of  the  rows  on  opposite  aides,  the  pyramidal  base  is  not  made, 
and  the  cell  is  shortened. 

"  7.  In  curved  or  bent  combs  the 
cells  on  the  concave  side  tend  to  be- 
come naiTower,  while  those  on  the 
'  other  tend  to  become  broader  to- 
■wai-ds  their  mouths.  In  Fig.  76 
(this  and  Figs.  77  and  78  ai'e  made 
Pig.  T7.  from  impressions  obtiuned  directly 

from  the  comb  and  transferred  to  wood ;  they  represent  the 

form  of  the  ceils  exactly),  as  in  the  centra!  line  of  cells,  there 

are  a  variety  of  hexagons,   each  resulting  from  the  union 
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of  two  cells,  the  base  being  double  while  the  mouth  is 
single.  That  on  the  line  a,  b,  has  three  sides  at  one  end, 
united  by  two  long  sides  with  one  at  the  other,  and  tlius  two 
of  the  opposite  sides  are  not  parallel ;  at  c,  ti,  two  sides  at 


either  end  are  nnited  by  two  long  sides,  these  last  being  par- 
allel ;  and  at  e,  /,  the  mouth  of  the  compound  cell  has  seven 
sides.  Each  has  a  partition  at  its  base,  separating  the  two 
originally  distinct  cells,  and  each  was  lined  with  a  cocoon, 
showing  that  it  had  been  used  for  rearing  young.  At  g,  not 
only  has  the  partition  between  the  eombiiihig  cells  disappeared, 
but  also  three  of  the  sides  of  each  cell." 

The  bees  do  not  appear  to  have  any  systematic  way  of  mak- 
ing a  transition  from  worker  to  drone  cells,  which  are  one-fifth 
larger  than  the  former.  Moi-e  commonly,  they  effect  it  by  a 
gradual  alteration  of  the  diameters,  thus  enlarging  a  worker 
into  a  drone,  or  naiTowing  a  drone  into  a  worker  cell.  Tliis 
alteration  is  usually  made  in  from  four  to  six  rows.    In  one  case 
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Profeasor  "Wyman  noticecl  the  transition  made  with  oiilj"  one 
cell,  aa  in  Fig.  78,  but  not  without  destroying  the  regularity  of 
the  two  adjoining  rows. 

"  In  consetjuence  of  the  gradual  narrowing  or  widening  of 
the  transition  cells,  the  comb  tends  to  become  more  or  less  tvi- 
angular  and  the  cells  to  become  disturbed.  Tlie  bees  counter- 
act this  tendency  by  the  occasional  intercalation  of  an  additional 
row,  of  which  two  instances  are  given  in  Fig.  78,  at  a  and  &, 
where  three  rows  of  worker  cells  are  continuous  with  two  of 
drone  cells,  c,  d  and  e,  /;  or,  reversing  the  statement,  and 
supposing  the  transition,  as  in  the  building  of  the  comb,  is 
from  worker  to  drone-cells,  a  row  of  the  latter  is  ft'om  time  to 
time  omitted  as  the  rows  a  and  b;  in  this  way,  the  regulai'ity  of 
the  comb  is  preserved," 

Honey-cells  ai'e  formed  either  by  enlarging  the  ordinary 
brood-cella,  or  adding  them  to  others  often  larger,  or  by  con- 
structing a  new  comb,  devoted  entirely  to  the  storing  of  honey. 
"While  the  cells  of  tliis  last  are  built  unequi\'ocally  m  accord- 
ance with  the  hexagonal  type,  they  exhibit  a  range  of  variation 
from  it  which  almost  defies  description," 

No  Ichneumon-flies  are  known  to  attaclr  the  lan^a  of  the 
Honey-bee,  nor  in  fact,  with  few  exceptions,  any  of  tlie  wild 
bees,  owing,  probably,  to  the  difficulty  of  their  gaining  access 
to  them,  since  Anomalon  ve^arum  has  been  reared  from  the 
cells  of  wasps  which  are  more  exposed  tlian  those  of  bees. 
But  the  Honey,  as  well  as  the  wild  bees,  are  afflicted  by  a 
peculiar  assemblage  of  insect-parasites,  some  of  which  have 
the  most  remarkable  habits.  Tlie  most  formidable  pest  of  the 
Hive-bee  is  the  Bee  Fly,  Pkora  mcrassata,  which  in  Eiu^ope 
sometimes  produces  the  well-known  disease  called  ' '  fonl- 
brood."  The  Bee-louse,  Braula  creca,  is,  in  Em-ope,  sometimes 
troublesome  to  the  adult  bee,  while  Trickodes  aplarius,  a  beetle, 
devours  the  larva.  Tlie  larvie  of  Meloe  and  Stylopa  are  known 
in  Europe  to  infest  the  Honey-bee,  and  among  the  low  uitesti- 
nal  wonns  Assmus  enumerates  Gordius  subbifurcus  which  in- 
fe.sts  the  drones  of  tlie  Honey-bee  as  well  as  other  insects. 
Professor  Siebold  has  also  described  Mennis  albicans,  which 
is  a  similar  kind  of  liair-worm,  from  two  to  five  inelies  long, 
and   whitish   in    color.     This   worm   is  also  found,  strangely 
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enoiigli,  only  in  the  drones,  though  it  is  the  irorkei's  ■which 
frequent  watery  places  (where  the  worm  deposits  its  eggs)  to 
appease  their  thirst.  The  Wax-moths,  Qalleria  cereana  and 
Achroia  alvearia,  do  mneli  hann  by  eonaiiming  the  was  and 
thus  breaking  down  the  cells,  and  by  filling  the  hive  with 
their  webs.* 

The  genus  Api's  is  indigenons  in  Sonth  America,  though  the 
Honey-bee  has  been  extensively  introduced :iiito' the  IVost  In- 
dies. Our  Honej'-bee  is  replaced  in  the  tropics  by  the  stingless, 
minute  bees,  which  store  up  honey  and  live  in  far  more  numer- 
ous colonics.  The  cells  of  Melipona  ai-e  hexagonal,  neai'ly 
appi-oaehing  in  regnlarity;  those  of  the  Hive-bee,  while  the 
honey-cells  are  iiTcgular,  Miuch  lai'ger  cavities,  which  hold  about 
one-half  as  much  honey  as  a  cell  of  the  Humble-bee.  From  a 
paper  on  the  Brazilian  Honey-bees,  read  by  Mr.  F.  Smith  be- 
fore the  Entoniological  Society  of  London,  March,  1863,  ho 
states  that  the  Meliponas  are  small  insects,  liaving  wings  sJwrter 
than  the  abdomen,  the  latter  being  very  convex  and  obloug ; 
tlieii' mandibles  never  being  dei^tate ;  while  the  Trigonas  have 
the  wings  more  ample,  and  longer  than  the  abdomen,  which  is 
short,  somewhat  triangular,  while  the  mandibles  are  serrated, 
denticulate,  or  sometimes  edentate.  The  Mehponas  are  re- 
stricted to  the  new  world,  while  Ti-igona  extends  Into  Africa, 
India,  and  Australasia. 

"All  these  bees  are  honey  gatherers,  but  the  honey  collected 
by  the  different  species  varies  greatly  in  quality;  from  the 
nests  of  some  it  is  excellent ;  fi-om  others,  worthless.  The 
honey  of  the  species  '■Momhuca'  is  said  to  be  black  and  sour, 
the  quality  being  dependent  on  species  of  flowers  tVom  which 
the  lioney  is  collected.  This  great  difference  in  the  honey  of 
tlie  various  species  is  apparently  eonflrmatoiy  of  the  fact  that 
each  species  confines  itself  to  pai'ticular  fiowers,  never  visiting 
any  other  Idnd.    The  different  relative  length  of  the  tongue  in 

•Expi,ANATlosoPPLATBa..  PnTaBilas  Of  the  Honev-bea."  Fig.  1,  Phoraiacras- 
aatii!  Fig.  2,  pupa;  Fig.  3,  lnrTii....Fig.  4.  Bmula  cacai  Fig.  5,  IniT.i.  Fig.  S,  Ti-i- 
cftmfcj  npim-iiti  •  a,  Inrva ;  b,  pupa.  Fig.  7,  MHoS  tmgitsticolU)  i  Fig.  B,  fbeshly  hatched 
UiTai  Fls,  9,  second  stage  of  larvd;  Fig,  10,  fli'st  stage  of  seinl-piipn;  Fig.  11, 
pupa,  V\s ■  li,  Slslaps  CMlilTenlm  Oie  boily  of  a  wild  bee,  Anilronn;  b'ig.  18,  top 
view  of  tho  a;inio  temovea  fcom  Its  hoati  Fig.  14,  male  of  tha  same;  n,  si  do  view. 
Fig.  In,  Mucor  wteUitophomi,  ft  pnraaitln  fungus.  Fig.  16,  unknown  larva  Ibund  in 
nest  of  Humble-bee.   Deaci'iptiona  of  the  Insect  pai-aaltee  will  be  ^ven  beyond. 
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the  species  is  also  confli-matoiy  of  the  same  supposition ;  in- 
deed, the  great  diversity  in  this  respect  ohsevvable  in  these 
bees,  appears  to  me  to  be  analogous  to  a  aimilai-  diversity  in  the 
length  of  the  bills  of  humming-birds,  which,  it  is  well  known, 
ai'e  always  adapted  for  i-eaching  the  nectaries  of  the  pai-ticnlar 
flowers  which  they  usually  frequent," 

In  regard  to  the  immense  numbers  of  individuals  in  a  col- 
ony, Mr.  Sti'etch,  who  collected  them  at  Panama,  "found  a 
nest  several  feet  in  length  in  the  hollow  of  a  tree,  containing 
thousands  of  individuals,  their  numbers  being,  as  he  infonna 
me,  apparently  countless. 

"  Gardner,  in  his  travels,  gives  a  list  of  such  qjecies  (of 
Melipona)  as  he  met  in  the  provinces  of  Piauhy  and  Goyaz, 
where  he  found  tliem  numerous ;  in  every  house,  he  says,  'you 
find  the  honey  of  these  bees ; '  many  species,  he  tells  us,  build  in 
the  hollow  trunks  of  trees,  others  in  banlis ;  some  suspend 
theii'  nests  fi'om  branches  of  ti-ees,  whilst  one  species  constructs 
its  nest  of  clay,  it  being  of  large  size ;  tlie  honey  of  this  spe- 
c'es  lesajs  's    eygood"     (Sn'th.) 

I  a  cit  of  T  go  ca  ban  i  from  Eastern  Austi'alia, 
&  n  tl  of  the  B  t  sh  M  se  i  fo  nd  from  400  to  500  dead 
T\o  ke  s  era  ned  n  the  s]  aces  between  the  combs,  but  he 
Id  ot  fin  1  a  female  amon^  then  The  combs  are  arranged 
p  ec  "selv  a  lir  to  those  of  tl  e  con  nion  wasp.  The  number  of 
honey-pots,  which  are  placed  at  the  foot  of  the  nest,  amounted 
to  250 

Smith  inclines  to  the  opinion  that  the  hive  of  Trigona  con- 
tam?  seveial  prolific  females;  "tlie  accounts  given  of  the  mul- 
titudes inhabiting  some  nests  is  too  great,  I  think,  to  render  it 
possible  that  one  female  could  produce  them  all.  Mr.  Stretch 
described  a  hive  that  he  saw,  occupying  the  interior  of  a  decay- 
ing tree,  that  measured  six  feet  in  length,  and  the  multitude  of 
b.ees  he  compared  to  a  black  cloud.  M.  Gueiin  found  six  fe- 
males in  a  nest  of  Mdipmia  fulvipes." 

Hill  states,  in  Gosse's  Naturalist's  Sojouni  in  Jamaica, 
"that  the  wax  of  these  bees  [Tiigona]  is  very  unctuous  and 
dark  colored,  but  susceptible  of  being  whitened  by  bleaching. 
Tlie  honey  is  stored  in  clusters  of  cups,  about  the  size  of 
pigeon's  eggs,  at  the  bottom  of  the  hive,  and  always  from  the 
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lirocKl-ceHs.  The  'bi'ood-ceUs  are  hexagonal;  they  are  not 
deep,  and  Uie  young  ones,  when  ready  to  burst  their  Ciisement, 
just  fill  the  whole  cavity.  The  mother  bee  is  ligliter  in  color 
than  tlie  otlier  bees,  and  elongated  at  the  abilomen  to  double 
their  length."  Smith  also  states  that  tlie  female  of  tins  gtiiua 
has  tlie  abdomen  greatly  distended,  reiiiimling  one  of  tlie 
gi'avid  female  of  the  White  Ant.  (Smith,  Piof.  Eut.  8oc., 
London,  Dec.  7,  18G3.) 

In  Nortli  America,  onr  nearest  allj^,  as  regai'ds  its  habits,  of 
the  tiiie  Honey-bee,  is  the  Humble-bee  (.ZJom&ffs),  of  -which 
over  forty  species  ai-e  Icnown  to  inhabit  Hoith  America. 

The  economy  of  the  Humble-bee  is  tlius  :  the  queen  awalsens 
in  early  spring  from  her  winter's  sleep  beneath  tlie  leaves  or 
moss,  or  in  deserted  nests,  and'  selects  a  nesting-place  generally 
in  an  abandoned  nest  of  a  field-mouse,  or  beneath  a  stump  or 
sod,  and  "immediately,"  according  to  Mr.  F,  W,  Putnam, 
"  collects  a  small  amount  of  pollen  mixed  with  honey,  and  in 
tills  deposits  from  seven  to  fourteen  eggs,  gradually  adding  to 
the  pollen  mass  until  the  first  brood  is  hatched.  She  does  not 
wait,  however,  for  one  brood  to  be  hatched  before  laying  the 
eggs  of  another ;  but,  a^  soon  as  food  enough  has  been  collected, 
slie  lays  the  eggs  for  a  second  The  eggs  [Plate  4,  Fig.  2] 
are  laid,  in  contact  with  eioh  othei  m  one  cavity  of  the  mass 
of  pollen,  witli  a  part  of  which  thej  aie  shglitly  covered.  Tliey 
are  very  soon  developed  iii  litt  the  lines  are  nowhere  dis- 
tinctly drawn  between  the  egg  and  the  lai^a,  the  lan-a  and 
pnpa,  and  again  between  the  Iittei  and  the  imago ;  a  perfect 
series,  showing  this  giadiial  ti  insformation  of  the  young  to  the 
imago,  can  be  found  in  almost  eieij  nest 

"As  soon  as  the  larvae  are  capable  of  motion  and  commence 
feeding,  tliey  eat  the  pollen  by  which  they  are  surrounded,  and, 
gradually  separating,  push  their  way  in  various  directions. 
Eating  as  tliey  move,  and  increasing  in  size  quite  rapidly,  they 
soon  make  laige  cavities  in  the  pollen  mass.  When  they  hai-e 
attained  then-  full  size,  they  spin  a  silken  wall  about  them, 
wliich  is  strengthened  by  the  old  bees  covering  it  with  a  thin 
layer  of  was,  which  soon  becomes  hard  and  tough,  thus  form- 
ing a  cell.  [Plate  4,  Figs.  1,  2.]  The  lai-vie  now  gratluaJly 
attain  tlie  pupa  stage,  and  remain  inactive  until  their  flill  devel- 
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opmeiit.  They  then  cut  their  way  out,  anij  are  ready  to  assume 
their  duties  as  workers,  small  females,  males  or  queens. 

"It  13  apparent  that  the  irregular  disposition  of  the  cells  is 
due  to  their  being  constructed  so  pecnliai-ly  by  the  larvfe. 
After  the  first  brood,  composed  of  workers,  has  come  forth, 
the  gtieen  bee  devotes  her  time  principally  to  her  duties  at 
home,  the  workers  supplying  the  colony  with  honey  and  pollen. 
As  the  queen  continues  prolific,  more  workers  are  added,  and 
the  nest  is  rapidly  enlarged. 

"About  the  middle  of  summer  eggs  are  deposited  which 
produce  both  small  females  and  males."  .  .  .  "All  eggs  laid 
after  the  last  of  July  produce  the  large  females,  or  queens ; 
and,  the  males  being  still  in  the  nest,  it  is  presumed  that  the 
queens  are  impregnated  at  this  time,  as,  on  the  approach  of 
cold  weather,  all  except  the  queens,  of  which  tliere  are  several  in 
each  nest,  die."  (Putnam,  Com.  Essex  Inst.,  vol.  iv,  p.  98, 1864.) 

Besides  Apatbas,  tlie  larvie  of  vai'ious  motlis  consume  the 
honey  and  waxen  cells ;  the  two-winged  flies,  Volucelia  and 
Conops,  and  tlie  lai-v'je  of  what  is  eitlier  an  Antbomyia  or 
Tachina-like  fiy ;  sereral  species  of  Anthrax,  the  Coleopterous 
Anobiiim  paniceum  of  Eui-ope,  Meloe,  Stylops,  and  Anthero- 
pliagus  ochraceus  are  parasitic  on  Humble-bees." 

The  habits  of  the  genua  ApatJiits  are  not  clearly  known,  but 
they  are  supposed  to  prey,  in  the  larva  state,  upon  the  iarvse  of 
Bombus,  being  found  in  their  nests ;  their  habits,  so  far  as 
known,  ally  them  with  Nomada.  The  species  are  distinguished 
by  the  tibice  being  convex,  instead  of  concave,  aa  in  Bombns, 
while  the  mandibles  of  the  females  ai-e  acute,  triangular,  biden- 
tate,  being  spatulat*  and  three-toothed  in  Bombus,  and  they 
have  no  poUenigerous  organs.  There  ai'e  males  aaid  females 
only,  as  in  all  the  remaining  genera  of  the  family.  ApatJms 
Ashtonii  (Plate  3,  Fig.  1)  is  found  in  the  Northern  States. 

*BaTLAKATiON  OF  PLATE  3.— ParnBilea  of  the  Humble  aad  Leaf■^:v^tle^  Bees. 
Pig.  l,ApatIaia  Ashtonii.  Fij(.  a,  Nepliopieryx  Etlm/oidaiii  n,  larv.ij-S,  pupa.  Fig. 
3, 3(1,  MioFogaster  naptopeertrfs,  an  luhueuniOQ  parasite  of  Nephoptoryx.  Fig.  4, 
AaSherophagui  oAraceaa.  1^.  6,  Atiihomyial  larva;  n,  eida  yiew.  Fig.  a,  lip- 
cently  hatched  Inrva  of  Biylopa  ChiidrenU ;  a,  aide  -view.  Fig.  T,  Inrvn ;  a,  jiupa  of 
Antliophorabia  megncliAlis,  a  Chaleld  parasite  on  Mcgauliile.  Fig.  8,  Pleratoimia 
Fultiamii,  tin  BxoeBdingiy  niinuto  I'roctoCrupi'l  fiy,  supposed  to  he  paraBlllc  on  An- 
thorphorahla  megaohllla;  n,  a  hlud  wing.  Fig,  I),  a  MiK  Ibund  in  the  iiOBta  of 
Humble-bees. 
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Xylocopa,  the  Caipenter-bee,  is  "the  largest  and  most  biillsy 
of  all  Imowii  bees,"  but  less  hirsute  tlian  Bombus,  while  the 
basal  joint  of  tlie  labial  palpi  is  almost  four  times  as  long  as 
tlie  second ;  and  the  maxillaiy  palpi  are  six-jointed,  the  mouth- 
parfcs  being  very  higlily  oi'ganized.  The  lai'va  of  X.  Yirginica 
(Plate  4,  Fig.  3,  arlalt ;  Fig.  4^  larva ;  Fig.  5,  nest)  is  slenderer 
than  that  of  Bombus,  tlie  body  taperbig  more  rapidly  towards 
each  end. 

The  power  of  boring  the  most  symmetrical  tunnels  in  solid 
wood  reaches  its  perfection  in  the  lai'ge  Virginian  Carpenter- 
bee  {Xylocopa  Viyginioa).  We  have  received  from  Mr.  James 
Angus,  of  West  Farms,  N.  T.,  a  piece  of  trellis  for  a  grape- 
vine, made  of  pine  wood,  containing  the  cells  and  young  in 
various  stages  of  growth,  togetfier  with  the  lai-\'EB  and  chrysa- 
lids  of  Anthrax  slmiosa  (Plate  4,  Fig.  6,  larva ;  Fig.  7,  pupa), 
a  species  of  fly  parasitic  on  the  larva  of  the  bee,  and  wliich 
imries  its  head  in  its  soft  body  and  feeds  on  its  juices. 

Mr.  Angus  thus  writes  us  regarding  its  habits,  under  date  of 
J.ily  19  :  "I  aslied  an  intelligent  and  observing  carpenter  yes- 
terday, if  he  Imew  how  long  it  toolc  the  Xylocopa  to  bore  lier 
tunnel.  He  said  he  thought  she  bored  about  one-quai-ter  of  an 
inch  a  day,  I  don't  think  myself  she  bores  more  than  one- 
half  inch,  if  she  does  tliat.  If  I  mistalte  not,  it  takes  her 
about  two  days  to  make  her  own  length  at  the  first  start ;  but 
this  being  across  the  grain  of  the  wood  may  not  be  so  easily 
done  as  tlie  remainder,  which  runs  parallel  with  it.  She  always 
follows  the  grain  of  the  wood,  with  tlie  exception  of  the  en- 
trance, which  is  about  her  own  length.  The  tunnels  run  from 
one  to  one  and  a  half  feet  in  length.  They  generally  mn  in 
optx>site  directions  from  the  opening,  and  sometimes  other  gal- 
leries are  iiiu  above  the  first,  using  the  same  opening.  I 
think  tliey  only  make  new  tunnels  when  old  ones  ai-e  not  to  be 
found,  and  that  the  same  tunnels  are  used  for  many  j^eais. 
Some  of  the  old  tunnels  are  very  wide.  I  have  found  parts  of 
them  about  an  inch  in  diameter.  I  think  this  is  caused  by 
rasping  off  tlie  sides  to  procure  the  necessaiy  material  for  con- 
stiTieting  their  cells.  The  partitions  are  composed  of  wood- 
raspings,  and  some  sticky  fluid,  probably  saliva,  to  make  it 
adhere. 
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"The  tunnels  are  sometimes  taken  possession  of  by  other 
bees  and  wasps.  I  think  when  this  is  the  case,  the  Xylocopa 
prefers  making  a  new  cell  to  cleaning  out  the  mud  and  i-ubbish 
of  the  other  species.  I  frequently  iind  these  bees  remaining 
for  a  long  time  on  the  wing  close  to  the  opening,  and  bobbing 
their  heads  agaiiist  the  side,  as  if  fanning  air  into  the  opening. 
I  have  seen  them  thus  employed  for  twenty  minutes.  'Wiiether 
one  bee,  or  more,  makes  tlie  tunnel,  that  is,  whether  they  take 
turns  in  boring,  I  cannot  say  at  present.  In  opening  the  cells, 
more  than  one  are  generally  found,  even  at  this  season.  About 
two  weeJis  ago,  I  found  as  many  as  seven,  I  think,  in  one."" 

The  hole  is  divided  by  partitions  into  cells  about  seven-tenths 
of  an  inch  long.  These  partitions  are  constructed  of  the 
dust  or  cbippings  made  by  the  bee  in  eating  out  her  cells,  for 
our  active  little  carpenter  is  provided  with  strong  cutting  jaws, 
moved  by  powerftd  muscles,  and  on  her  legs  are  stiff  brushes 
of  hair  for  cleaning  out  the  tunnel  as  she  descends  into  the 
heart  of  the  solid  wood.  She  must  throw  out  the  chips  she 
bites  off  from  the  sides  of  the  burrow  with  her  hind  legs,  pass- 
ing the  load  of  chips  backwai-ds  out  of  the  ceil  with  her  fore- 
limbs,  which  she  uses  as  hands. 

The  partitions  ai'e  built  most  elaborately  of  a  single  flattened 
band  of  chips,  which  is  rolled  up  into  a  coil  four  layers  deep. 
One  side,  forming  the  bottom  of  the  cell,  is  concave,  being 

*" Since ivritlug  tlie  nbove  I  bave  opened  one  ottbe  new  holes  of  Xjlocopa 
whioli  n-fls  conunciiced  between  thiea  and  four  weeks  ago,  in  a  pine  aUt  used  in 
(lie  stnglDS  ol'  tbe  greenliouse.  Ttic  dimeuelone  were  as  follows :  Opening  fully 
S-8  wide;  depth  T-IS ;  whole  longtli  of  tunnel  (i  and  5-llJ  tncties.  The  tunnel  branched 
botli  wnys  fl'om  ttte  hole.  One  end.  fium  opening,  wna  S  nnrt  fl-S,  containing  three 
veils,  two  witlilarvii  and  pollen,  the  third  emptjr.  The  Other  side  of  Uie  opening,  or 
Uie  rest  of  the  tunnel,  was.  einpt;,  with  the  exception  of  the  old  bee  (only  one)  at 
work.  I  think  this  was  the  work  of  one  bee,  and,  as  near  as  I  can  Judge,  abont 
twenty-flvBdaj-B' work.    Width  of  tunnel  inside  at  widest  S-IO  incli. 

For  some  days  thle  bea  has  been  discharging  a  great  quantity  of  SKW-dust  and 
pollen,  which  t  had  collected  by  plitcitig  a  vessel  under  It.  It  would  seem  that  she 
bad  cells  coiistruoted  also  in  tho  opposite  side  of  the  hole,  and  that  she  removed 
them  to  enlarge  the  tunnel.  Among  the  stuff  Ihrawii  out,  I  hud  a  partition  of  a  cell 
nearly  entii'c. 

I  have  just  found  «  Xylocopa  bobbing  at  one  of  the  holes,  and  in  order  to  ascei-- 
taln  the  depth  of  the  tunnel,  and  to  see  whether  tliere  were  any  others  in  them,  I 
sounded  with  a  idiable  rod,  and  found  others  in  one  side,  at  a  depth  of  five  Riid  one 
half  Inches;  Uieothei-eide  was  four  inchas  deep,  without  bees.  The  inornbigwns 
cool,  so  tlmt  the  object  In  bobbing  ooulii  not  be  to  introduce  fresh  ouri'ents  of  air, 

B3 1  haye  noticed,  loaded  ivilli  polleu." — Ainerican  Naturalist,  vol.  1,  p.  370, 
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beaten  clown  arid  smoothed  off  by  the  bee.  The  other  side  of 
the  pai-tition,  formiog  the  top  of  the  cell,  is  fiat  aad  rough. 

At  the  time  of  opening  the  burrow,  July  Sth,  the  cells  con- 
tained nearly  fnll-grown  larvie,  with  some  half  developed. 
They  were  feeding  on  the  masses  of  pollen,  wJiich  were  as  lai'ge 
as  a  thick  kidney-beau,  and  occupied  neai-ly  half  the  cell.  Sa- 
pyga,  repanda  is  parasitic  in  the  celts  of  Xylocopa  viokicea  of 
Southern  Europe. 

The  habits  and  stracture  of  the  little  Gendina  ally  it  closely 
with  Xylocopa,  as  it  hollows  out  the  stems  of  plants,  and  builds 
in  them  its  cylindrical  cells.  This  bee  is  oblong  in  form,  with 
tridentate  mandibles,  and  a  short  labrum.  The  masillaiy  palpi 
are  six-jointed,  aud  the  labial  palpi  are  two-jointed.  Ceeatina 
dupla  Say  is  a  common  email  bright-gi'een  smooth-bodied  species, 
wliich,  in  the  middle  of  May,  according  to  Dr.  Harris'  MS.  notes, 
tunnels  out  the  stems  of  the  elder  or  blaclfbeny,  syringa,  or  any 
other  pithy  shrub,  excavating  them  often  to  a  depth  of  six  or 
seven  inches,  and  also,  according  to  Mr.  Haldeman  (Harris 
MS.),  bores  in  CoeoruB,  She  makes  the  walls  just  wide  enough 
to  admit  her  body,  and  of  a  depth  capable  of  holding  tlu'ec  or 
four,  often  Ave  or  six  ceUs  (Plate  4,  Fig.  U).  The  finely  built 
cells,  with  then'  delicate  silken  walls,  ai'e  cjdindrical  and  nearly 
sqtiai'e  at  each  end,  though  the  free  end  of  the  last  cell  is 
rounded  off.  They  are  four-  and  a  half  tenths  of  an  inch  long, 
and  a  little  over  one-third  as  broad.  The  bee  places  them  at 
nearly  equal  distances  apart,  the  slight  interval  between  them 
being  filled  in  with  dirt. 

Dr.  T,  W.  Harris*  states  that,  "May  15,  1832,  one  female 
laid  its  eggs  in  the  hollow  of  an  aster-stalk.  Tlu'ee  perfect  in- 
sects were  disclosed  from  it  July  28th."  The  observations  of  Mr. 
Angus,  who  saw  some  bees  making  their  cells,  May  18th,  also 
con&-ms  Uiis  account.  The  histoiy  of  our  little  upholsterer  is 
thus  cleared  np.  Late  in  tlie  spring  she  bniids  her  cells,  fills 
them  with  pollen,  and  lays  one  or  more  eggs  upon  each  one. 
Thus  in  about  two  months  the  insect  completes  its  transforma^ 
tions ;  within  tiiis  period  passing  tlirongh  the  egg,  the  lai-^-al 
and  chiysalid  states,  and  then,  as  a  bee,  livuig  through  the  win- 
ter.    Its  life  thus  spans  one  year. 

*  According  lo  a  note  in  MSS,  depositea  in  Hie  l-lbraiy  of  the  Boattm  Society  nr 
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The  larva  (Plate  4,  Fig.  10)  is  longer  than  that  of  Mega- 
chile,  and  compared  with  that  of  Xylocopa,  the  different  seg- 
ments ai'e  much  more  convex,  giving  a  serrate  outline  to  the 
back  of  tlie  woi-m.  The  pupa,  or  clirysaJis,  we  liave  found  in 
the  cells  the  last  of  July.  It  is  white,  and  three-tenths  of  an 
incli  long.  It  differs  from  that  of  the  Leaf-cuttei'  bee  in  having 
four  spines  on  the  end  of  the  body,  and  in  having  a  much 
longer  tongue  and  maxillae,  both  being  almost  twice  as  long. 

In  none  of  the  wild  bees  ai'e  the  cells  constructed  with  more 
nicety  tlian  those  of  our  little  Ceratina  She  bores  out  with 
hei  jaw  s  a  long  deep  well  ju&t  the  size  of  hei  bod\  and  then 
etietches  ithm  delicate  cloth  of  silk  di awn  tight  is  a  dinm 
hend  acioss  cich  endof  her  chambeis  which  ^he  then  fills  with 
a  mixtui    of  pollen  an  I  honej 

Hei  joiiHg  aie  not  m  this  supposed  letieat  entuely  free 
fioin  langei  The  most  invidiou=i  foes  entei  and  attack 
them  Thiee  ipeues  ol  Ichneumon  flies  tno  of  which  belong 
to  the  Chil  id  family  lay  then  eggs  witbm  the  body  of  the 
ln\a  inl  emcige  from  the  diied  lai\a  and  pupa  si  ms  of  the 
bee  often  m  gieit  number?  The  snialieet  paiaeite  belonging 
to  the  genus  Anthophoiibia  (so  tailed  from  being  flist  known 
as  a  parasite  on  another  bee,  Anthophora),  is  a,  minute  species 
found  also  abundantly  in  the  tight  cells  of  the  Leaf-cutter  bee. 
The  species  of  AiUhtdium,  according  to  Smith,  are  gaily 
mai-ked  with  yellow  bands  and  spots  ;  the  ligula  is  almost  twice 
as  long  as  the  labial  paipi,  and  acutely  pointed  ;  the  pai-aglossie 
are  short,  the  maxillary  palpi  are  two-jointed,  and  there  are  two 
subcostal  cells.  The  males  are  longer  than  the  females,  with  an 
elongated  and  stoutly  toothed  abdominal  tip.  The  female  lines 
her  nest,  situated  in  any  hole  convenient  for  its  purpose,  with 
down  from  wooUy-etemmed  plants.  They  pass  the  winter  in 
the  larva  state,  and  the  bees  do  not  appear  until  mid-summer. 
The  species  mostly  occur  in  the  old  world. 

In  Anthophora,  which  approaches  neai'er  to  Eombua  in  its 
plump  and  hairy  body  than  tlie  two  preceding  genera,  the  lig- 
ula is  twice  as  long  as  the  labial  maxillte,  ending  in  a  bristle- 
like point ;  the  basal  joint  of  the  hind  tarsus  is  thickly  hirsute, 
while  the  middle  tarsus  of  the  males  is  generally  elongated. 
The  species  are  gregarious,  theii'  numerous  cells,  while  indepeu. 
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dent,  are  crowded  togedier  in  grassy  banks.  Species  of 
Melecta  are  parasitic  on  them,  ovipositing  in  their  cells.  Tbe 
lai'Vie  are  infected  by  the  Chalcid  flies,  Anthophorabia  and 
Monodontomeras,  and  by  a  peculiar  species  of  Mite,  I-Iete- 
ropus  ventricosns,  described  by  Newport.  Say  has  described 
AtUhophora  abnqita  and  A.  taurea  from  Indiana. 

In  Eucera  the  antennie  are  very  long,  while  the  body  is  still 
plump  and  haiiy :  our  more  common  forai  in  the  Middle  States 
is  Evcera  macuhita  St.  Fai'geau.  The  species  are  likewise 
gregarious,  and,  according  to  Smitli,  their  habits  are  precisely 
the  same  as  those  of  Anthophora. 

In  MegacJiile,  the  Leaf-cutter  Bee,  the  head  is  broad,  the 
body  stout,  oblong,  the  ligula  is  about  one-half  longer  tJjan 
the  lat)ial  palpi,  being  quite  stout,  while  the  pai'aglossse  are 
short  and  pointed ;  the  maxillce  ai-e  long  and  sabre-shaped, 
wliile  tbeii-  palpi  are  short  and  two-jointed.  There  ai-e  two 
subcostal  cells  in  the  fore  wing.  It  is  a  thick- bodied  bee,  with 
alai-ge  squai-ehead,  stout  scissor-like  jatis,  and  with  a  thick 
mass  of  dense  hairs  on  the  under  side  of  the  tail  for  the  pur- 
pose of  carrying;  pollen,  since  it  is  not  provided  with  a  pollen 
basket  as  in  the  Honey  and  Humble-bees.  The  larva  is  broader 
and  flatter  than  that  of  Bombtis,  the  raised  pleural  region  is  a 
little  more  prominent,  and  the  raised,  thickened  tergal  portion 
of  each  ring  is  more  prominent  than  in  Bombus. 

The  Megachile  lays  its  eggs  in  buiTows  in  the  stems  of  the 
elder  (Plate  4,  Tig.  9),  which  we  have  received  from  Mr. 
James  Angus ;  we  have  also  found  them  in  the  hollows  of  the 
locust  tree.  Mr.  F.  W.  Putnam  thus  speaks  of  the  economy 
of  M.  ceiitiinmtlaris,  our  most  common  species  My  attention 
was  flrst  called,  on  the  26th  of  June  to  i  female  busily  en- 
gaged in  bringing  pieces  of  leaf  to  hei  cells  which  she  was  build- 
ing under  a  boai'd,  on  the  roof  of  the  pi-vzza  dn-ectly  under 
my  window,  Kearly  the  whole  mommg  was  occupied  by  the 
bee  in  bringing  pieces  of  leaf  ft'om  a  rose  bush  glowing  about 
ten  yards  from  her  cells,  returning  at  mten  ils  of  a  half  minute 
to  a  minute  with  the  pieces  which  she  earned  m  such  a  manner 
as  not  to  impede  her  walking  when  she  alighted  near  her  hole. 
[We  give  a  figure  of  the  Leaf-cutter  bee  in  the  a«t  of  cutting 
out  a  circular  piece  of  a  rose-leaf  (Rate  4,  Fig.  8),     She 
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alights  upon  the  leaf,  and  in  a  few  seconda  swiftly  runs  lier 
seissors-lilie  jaws  around  through  the  leaf,  bearing  off  the 
piece  in  her  hind  legs.]  About  noon  she  had  probably  com- 
pleted the  cell,  upon  which  ahe  had  been  engaged,  as,  during 
the  afternoon,  she  was  occupied  in  bringing  pollen,  prepai-atory 
to  laying  her  single  egg  in  the  cell.  For  about  twenty  days 
the  bee  continued  at  woj'k,  building  new  cells  and  supplying 
them  with  pollen,  ,  ,  .  On  the  28th  of  July,  upon  removing 
the  board,  it  was  found  that  the  bee  had  made  thirty  cells, 
arranged  in  nine  rows  of  unequal  length  some  being  slightly 
cun'ed  to  adapt  thern  to  the  &|  ice  under  the  board  The 
longest  row  contained  six  cells,  in  1  wastwo  and  thiee-quutets 
inches  in  length;  the  whole  leif  striictuie  bemg  equal  to  a 
length  of  fifteen  inches.  Upon  makmg  an  estimate  of  the 
pieces  of  leaf  in  this  structure  rt  was  ascei-tained  that  there 
must  have  been  at  least  a  tliousan  1  pieces  used  In  addition 
to  the  labor  of  making  the  cells  this  bee  unassisted  in  ill  her 
duties,  had  to  collect  the  requis  te  amount  of  pollen  (and 
honey?)  for  each  cell,  and  lay  her  e^gs  therein  when  com 
pleted.  Upon  carefully  cutting  out  n  poition  of  one  of  the 
cells,  a  ftiU-grown  lai-va  was  seen  engagud  m  bpinning  a  slight 
silken  cocoon  about  the  walls  of  its  piison  which  \^i.ie  quite 
hard  and  smooth  on  the  inside  piobably  o*  ing  to  the  mtve 
ments  of  the  larva,  and  the  consequenc  pressing  of  tht,  sticky 
pai-ticlea  to  the  walls.  In  a  shoit  time  the  oi  tning  ma  le  was 
closed  over  by  a  very  tliiii  silken  web  The  ccUa  meisuied  on 
the  inside  of  the  hard  walla,  were  3o  oi  an  inch  m  length  and 
.15  in  diameter.  The  natural  attitude  of  the  tan  a  is  some- 
what curved  in  its  cell,  but  if  sti  lightened  it  just  equals  the 
inside  length  of  the  cell.  On  the  31st  of  Julj  two  temale 
bees  came  out,  having  cut  then,  way  tluough  tlie  sides  of  their 
cells."  In thi-ee  other  cells  "se^eiil  hunrbecl  minute  Ichneu 
mons[AntliophomhiainegaoliiIts]  weie  seen  which  c-ime  frith 
^  soon  as  the  cells  were  opened  (Com  Es^ex  Inst  \o\  i\ 
p.  105,  1864.) 

Megaehile  integer-  Say  MS.,  according  to  Dr.  Harris  (MS. 
notes),  forma  its  nest  of  leaves  the  first  of  August.  This  spe- 
cies is  twice  as  lai-ge,  but  closely  resembles  MegachUe  brevis  of 
Say.    The  fi-ont  of  the  head  is  covered  with  dense  ochi-eous 


>v  Google 


138  HYMENOPTERA. 

hairs,  beeomiiig  shorter  and  blswik  on  the  vertex.  The  nest, 
preserved  in  the  Harris  collection,  now  in  the  Museum  of  the 
Boston  Society  of  Natural  History,  is  made  of  rose-leaves,  and 
is  scaicely  distinguishable  fiom  that  of  M  centuncvlans 

OsOTifl,  the  Ma-ion  Bee,  is  inother  genus  of  Cariientei  or 
UlDholsterei  bees  The  specie?  aie  geneiallj  liluisb,  with 
gi'eenish  ieflection«  with  '(inooth  &hiii\  bodies,  ind  the  species 
are  of  smallei  size  th^n  in  Megachile  The  tongue  m  this 
genua  is  thiee  times  as.  long  as  the  labium  tapeimg  fiom  the 
base  to  the  aeute  apex,  and  clothed  with  =ihoit  hair 

Mr.  F  Smith  stites  tint  tUe  lii-va  of  the  Enghsh  species 
hatch  111  eight  davs  altei  the  eggs  aie  laid,  feeds  ten  to  twehe 
days,  i\hen  it  becomes  fuUgiown,  then  spins  i  thin  silken 
covering,  and  lemains  in  an  inactive  «tate  until  the  following 
spring,  when  it  completes  its  transfoinntious. 

The  habits  of  the  little  Mason-bees  are  quite  vai'ied.  They 
construct  their  cells  in  the  stems  of  plants  and  in  ixttten  posts 
and  trees,  or,  like  Andrena,  they  buiTOW  in  sunny  banks.  An 
European  species  selects  snail-shells  for  its  nest,  wherein  it 
builds  its  eai-tlien  cells,  while  other  species  nidificate  under 
stones.  Curtis  found  two  hundred  and  tliirty  cocoons  of  a 
British  species  {Osmiaparetina),  placed  on  the  under  side  of 
a  flat  stone,  of  which  6ne-tliii-d  were  empty.  Of  the  remainder, 
the  most  appeai'ed  between  Mai'ch  and  June,  males  appearing 
first ;  thii'ty-flve  more  bees  were  developed  the  following  spring. 
Thus  there  were  three  successive  broods  for  three  succeeding 
years,  so  that  these  bees  lived  three  years  before  an-iving  at 
maturity. 

Mr.  G-.  K.  Waterhouse,  in  the  Ti-ansactions  of  the  Entomo- 
logical Society  of  London,  for  1864  (3d  series,  vol,  2,  p.  121), 
states  that  the  cells  of  Osmia  leucomelana  "  are  formed  of  mud, 
and  each  cell  is  built  sepai'ately.  The  female  bee,  having  de- 
posited a  small  pellet  of  mud  in  a  sheltered  spot  between  some 
tufts  of  grass,  immediately  commences  to  e?:eavate  a  small 
cavity  in  its  upper  surface,  scraping  the  mud  away  from  the 
centre  towards  tlie  margin  by  means  of  Iier  jaws.  A  small 
shallow  mud-cup  is  thus  produced.  It  is  rough  and  uneven  on 
the  outer  surface,  but  beautifully  smooth  on  the  inner.  On 
witnessing  thus  mucli  of  the  work  pei-foi-med,  I  was  stiiick  with 
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three  points.  First,  the  rapidity  with  which  the  insect  worked; 
secondly,  the  tenacity  with  which  she  kept  her  original  position 
whilst  excavating ;  and  thirdly,  her  constantly  going  over 
work  which  had  apparently  been  completed.  .  .  .  The  lid  is 
excavated  and  rendered  concave  on  its  outer  or  upper  surface, 
and  is  convex  and  rough  on  its  inner  surface ;  and,  in  fact,  is  a 
simple  repetition  of  the  first-fonned  portion  of  the  cell,  a  part 
of  a  hollow  sphere." 

The  largest  species  of  Osaiia  known  to  iis  is  a  very  davk-blue 
species  which  seems  to  be  undescrit>ed.  We  will  call  it  the 
wood-boring  Osmia  (Osmia  lignivora).  It  is  larger  thfin 
the  Osmia  Hgnaria  of  Say,  being  just  half  an  inch  long.  The 
head  is  much  shorter,  and  less  square  than  in  Say's  spe- 
cies. The  front  of  the  head  below  tlie  antennie  is  clothed  with 
dai-k  hairs,  but  above  and  on  the  thorax  with  yellowish  ochreous 
hairs.  The  body  is  deep  blackish  blue,  with  greenish  reflec- 
tions. We  ai-e  indebted  to  a  lajrly  for  specimens  of  the  bees 
with  their-  cells,  which  had  been  exca\'ated  in  the  interior  of  a 
maple  tree  several  inches  fi-om  the  bark.  The  bee  had  industri- 
ously tunnelled  out  this  elaborate  bun^ow  (Plate  4,  Fig.  12), 
and,  in  this  respect,  resembles  the  habits  of  the  Carpenter-bee 
(^XyloGopa)  more  closely  tlian  any  other  species  of  its  genus. 

The  tunnel  was  over  three  inches  long,  and  about  tlu'ee- 
tenths  of  an  inch  wide.  It  conti'acted  a  little  in  width  between 
the  cell,  sho\\mg  thit  the  bee  ^oiked  intelligentlj ,  and  wasted 
no  more  of  her  energies  than  was  abiolutel^  necessuy.  The 
burrow  contained  fl\e  cells,  each  hilf  an  inch  long,  being 
rather  short  ^nd  bioid,  with  the  hindei  end  lounded,  while  the 
opposite  end,  next  to  the  one  adjoining,  is  cut  off  squarely. 
The  cell  is  somewhat  ]Ug-shiped,  oning  to  a  slight  constriction 
just  behind  the  mouth.  The  material  of  which  tlie  cell  is  com- 
posed is  stout,  silken,  parchment-like,  and  veiy  smooth  within. 
The  interstices  between  the  cells  are  filled  with  rather  coarse 
chippings  made  by  the  bee. 

The  bee  cut  its  way  out  of  the  cells  in  March,  and  lived  for 
a  month  afterwards  on  a  diet  of  honey  and  water.  It  eagerly 
lapped  up  the  drops  of  water  supplied  by  its  keeper,  to  whom 
it  soon  grew  accustomed,  and  whom  it  seemed  to  recognize. 

The  female'  of  Osmia  Ugna/i-ia  Say  MS.,  according  to  Dr. 
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Hai-ris'  MS.  notes,  was  found  in  tlie  perfect  state  in  coeoona 
within  eai'tiien  cells  under  stones,  April  15tli.  Tlie  cell  she  coii- 
etracts  is  half  an  inch  long,  oval,  cylindrical,  and  contracted 
slightly  into  a  sort  of  neck  just  before  the  opening  for  tlie  exit 
of  the  bee.  From  Mr.  James  Angus  I  have  receii'ed  the  pellets 
of  pollen,  about  the  size  of  a  pea,  in  which  it  deposits  its  eggs ; 
the  lai'vas  were  about  one-third  gi-own  in  August. 

This  species  is  larger  than  Osmia  simUlima  of  Smith,  while 
the  male  antennse  ai-e  much  paler,  being  fuscous.  Tlie  front 
of  the  head  is  covered  with  long  dense  yellow  ochreous  haii's. 
The  vertex  is  not  of  so  dfU'k  a  green  as  in  0.  siinUUma,  and 
is  covered  with  coarse  punctures.  The  thorax  is  heavily  clothed 
with  yellow  oehi-eous,  tliick  haii-a.  The  abdomen  is  yellowish, 
and  much  more  hairy.  The  legs  ai-e  stout,  fiiscous,  with  yel- 
lowish liaii's.     Lengtli,  thii-ty-five  inches. 

Our  smallest  and  most  abundant  species  is  the  little  green 
Osmia  aimiUima  of  Smith.  It  builds  its  little  oval,  somewhat 
urn-shaped  cells,  against  the  roof  of  the  large  deserted  galls  of 
tlie  oak-gaJl  fly  (Diplolepis  confliientns),  placing  them,  in  tliis 
instance,  eleven  in  number,  in  two  irregular  rows,  from  which 
the  matui'e  bees  issue  through  a  hole  in  the  gall  {Plate  4,*  Fig. 
14.  From  specimens  communicated  by  Mr.  F.  G.  Sanborn). 
The  eai-then  cells,  containing  the  tough  dense  cocoons,  were 
arranged  irregidai'ly  so  as  to  fit  the  concave  vault  of  the  larger 
gall,  which  was  about  two  inches  in  diameter.  On  emerging 
from  the  cell  the  Osmia  cuts  out  with  its  powerful  jaws  an 
ovate  lid,  nearly  as  lai'ge  as  one  side  of  the  cell.  Both  sexes 
may  be  found  in  April  and  May  in  the  flowei-s  of  the  willow 

'ExPLAKATlONOl'  PLATE  4.— Fig.  1,  n  cell  of  tile  Ilnmble-bee;  nnturnl  size, 
with  the  pollen  mass  npon  the  top.  Fig.  2,  end  view  of  the  sume  mn^s,  showing 
tlie  tJii-ea  agga  laid  In  three  dirlslons  of  the  cnvitj.  Fig.  3.  Xgloaop/i  rirpinfen,  the 
Carpenter  Bee.  F!g.  i,  the  laiTft  of  JXj/locnpa  CtrpiBicn;  iiatnra]  size.  I'i;;.  r,, 
the  nast  oontnliiing  tlio  cclla  of  the  enme,  with  the  parlitlouB  ami  ijollni  iiuis-i:^, 
on  which  the  yonns  larra  is  Been  in  the  act  of  fteding;  natural  ."iar'.  Fis.  >'; 
yonng  larva  or  Ajiihrac  ^miosai  aide  view.  Fig.  7,  pnpa  oi:  Anthi-fx  aimin^ii, 
side  view;  natmai  size.  Fig.  S,  the  I*af-outter  Bee  (MegacMle),  on  a  rose  loai; 
in  tlie  tto(  of  cuttingontacironlarpieca.  Mg.  B,  cells  ofMegaohlle,  in  the  elder; 
natnvai  size.  Fig.  10,  iarva  of  Ceritina  d^ipla,  the  little  gi'een  Upholsterov  Bee ; 
eulai'gea.  Fig.  11,  ceila  of  the  enniB  in  the  atera  of  the  elder:  [inturni  elze.  Fig. 
li,  cells  of  Osmira  lif/imiora,  new  apeoles,  the  wooit-ddvoni'ing  Maaon-ljee,  exca- 
vated in  the  maple]  nutur.il  size.  Fig.  IS,  cells  of  Oman  eimilHma,  the  common 
green  MoBon-hoB,  built  in  the  daseitad  gall  of  Ihe  Oalt-gaU  Fly.  Fig.  14,  a  eingie 
eavthen  cell  of  the  aamo;  natnral  aize.  Fig.  IB,  jiollen  mass,  or  beo-hread  of 
Oxnan  Ugnaria;  natnral  Biza,  It  is  made  up  of  diatiniit  yellete  of  pollen,  which 
ai-e  probably  stuck  tOfutlier  with  saliva. 
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and  fruit  trees  which  blossom  later.  The  aiitennse  are  blaek, 
Mid  the  green  body  is  covered  with  fine  white  hairs,  becoming 
yellowish  above. 

Ill  the  Harris  collection  are  the  cells  and  specimens  of  Osmia 
pacijica  Say,  the  peacefal  Osmia,  which,  according  to  the  man- 
uscript notes  of  Dr.  Harris,  is  found  in  the  perfect  state  in 
earthen  cells  (Plate  5,  Fig.  2)  beneath  stones.  The  cell  is  oval 
cylindiical,  a  little  contracted  as  usual  with  those  of  all  the  spe- 
cies of  the  genus,  thus  forming  an  ui'n-shaped  cell.  It  is  half 
an  inch  long,  and  neai'iy  three-tenths  of  an  inch  wide,  while  the 
cocoon,  wliich  is  rather  thin,  is  three-tenths  of  an  inch  long. 

The  following  genera,  called  Cuckoo  Bees,  are  pai'asitic  on 
other  bees,  laying  their  eggs  in  the  cells,  or  aiests,  of  their  host. 
In  Ocdioxi/s  the  body  is  stout,  and  the  bee  closely  mimics  its 
host,  M^achile.  The  ligiila  is  verj  long,  being  almost  three 
times  the  length  of  the  labium,  and  the  paraglossEe  are  wholly 
wanting ;  the  maxillaiv  palpi  aie  short,  thi-ee-jointed,  and  the 
abdominal  tip  of  the  male  is  \aiiously  toothed.  Ccelioxya  ooto- 
dentata  Say,  is  abundant  late  m  the  summer  about  flowers.  An 
allied  genus,  Melecta,  is  parasitic  on  Anthophora,  and  Epeohis  is 
parasitic  on  Colletes. 

Tlie  species  of  NomoAa  are  veiy  numerous ;  in  all,  the  tongue 
is  long  and  acute,  with  parj^lossse  about  one-fourth  as  long 
as  the  tongue ;  the  maxillary  pair  of  palpi  are  six-jointed ; 
and  there  ai'e  three  subcostal  cells.  The  species  in  their  slen- 
der, smooth,  gaily  colored  body  lesembte  the  wasps.  These 
Cuckoo-bees  lay  their  eggs  in  the  nests  of  Andrena  and  Ha- 
lictus,  and,  according  to  English  authors,  Panurgus  and  Eucera, 
where  they  may  be  found  m  all  stages  of  development  coitc- 
sponding  to  those  of  their  hosts.  The  females  do  not  sting 
severely.  The  species  emit  swett,  balmy,  or  balsamical  odors. 
Shuckard  states  that  these  bees  should  be  killed  with  bui'ning 
sulphur  to  preserve  their  bright  colors. 

The  larvte  differ  greatly  il-om  those  of  their  hosts,  Audreiia, 
the  heatl  being  much  smaller,  the  body  being  smoother  and 
rounder,  and  belonging  to  a  more  degraded,  lower  type.  Tlie 
whole  body  is  more  attenuated  towards  both  extremities. 
The  pupa  differs  fi'om  those  of  any  other  genus  of  this  family 
known  to  us,  except  Andrena,  by  having  three  conspicuous 
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spines  on  the  upper  and  posterior  edge  of  tlie  orbit,  which  are 
also  found  in  the  pupa  of  Stigmus,  a  Crabroiiid  genns,  and  which 
evidently  aid  in  locomotion.  Thus  the  same  law  of  degi'oda- 
tion  obtains  in  these  highly  organized  bee-parasitee  aa  in  the 
lower  parasitic  species,  though  in  a  much  less  mai'ked  degree. 
From  specimens  found  in  the  nests  of  Andrena  and  Halictus, 
collected  at  Salem  by  Mr.  J,  H.  Emerton,  and  now  in  the  Mu- 
seum of  the  Essex  Institute,  we  have  been  enabled  in  great 
part  to  clear  up  the  history  of  this  bee.  We  have  found  in  the 
nests  of  Andrena  vicina  both  sexes  of  Noniada  imbricata  Smith, 
and  several  females  of  Ifomada  pvichella  of  Smith ;  and  in  the 
cells  of  Halictus  parallelns  Say,  specimens  of  N'omada  imbri- 
cata. Both  full-grown  laiT£e  and  pupte  of  different  ages,  up 
to  the  adult  Nomada,  ready  to  take  leave  of  its  host,  were 
found  in  the  cells  of  the  Andrena  vicina.  It  seems,  tliere- 
fore,  that  the  newly  hatched  young  of  Nomada  must  feed 
on  the  pollen  mass  destined  for  the  Andrena.  But  there 
seems  to  be  enough  for  botJi  genera  to  feed  upon,  as  the  young 
of  botli  host  and  parasite  were  found  living  hai'moniously  to- 
gether, and  the  hosts  and  their  parasites  aa-e  disclosed  both  at 
the  same  time.  Does  not  this  mild  sort  of  parasitism  in  No- 
mada throw  much  light  on  the  probable  habits  of  Apathus,  the 
Humble-bee  parasite?  It  is  more  than  probable  that  the  Apa- 
thus larvffi  simply  eat  the  food  of  the  Bombus  laiTte,  and  do 
not  attack  the  larvse  of  their  hosts.  Both  Nomada  and  Apathus 
in  theii  adult  stages  live  hirmoniousH  ^ith  then  hosts,  and 
ai'e  seen  githeiing  fool  fiom  the  ■^ame  floweis  and  fl\mg  about 
the  same  nest 

In  the  second  subfamily  Andjenetcp  the  ligula  oi  tongue,  is 
for  the  most  pait  shoit  and  bioad  and  the  maiillaiy  palpi 
have  four  joints  of  equal  size 

In  &phecodes  the  bodj  is  smooth  and  w  asp  like  -md  in  its 
habit  of  lunmng  -vnl  fljmg  m  dij  sind>  places  it  resembles 
Sphex,  whence  its  geneiic  name  The  abiomen  is  generally 
lightred  farthei  aidmg  in  the  reaemblance  to  the  'iphegida. 
The  ligula  is  short  lancet  shaped  fiinged  i\ith  seta,  the  para^ 
glossEe  aie  not  so  long  as  the  tongue  while  the  labial  palpi  are 
shorter  than  the  panglossfe  and  the  maviUse  lie  bio^d,  lan- 
ceolate with  SIX  jointed  palpi     The  antenuie  of  the  males  ai-e 
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short  and  sometimes  moniliform.  Spkecodes  dickroa  Harris  ia 
our  most  common  species.  Mr.  F.  Smith,  from  direct  observa- 
tion, states  that  tliia  genus  builda  cells,  though  earlier  authors 
have  stated  that  it  is  parasitic  on  Halictus  and  Andrena. 

Prosopis  is  generally  yellow  on  the  faoe,  and  is  "less  ptibes- 
cent  than  any  of  the  bees."  Tlie  tongue  is  broad,  subemar- 
ginate,  the  paraglossse  reach  a  little  beyond  the  tongue ;  the 
labial  palpi  ai'e  as  long  as  the  tongue,  while  there  ai-e  two  sub- 
costal eella  in  the  fore  wings.  Smith  states  that  the  genus  is 
not  parasitical  as  fonnerly  supposed,  as  he  has  "repeatedly 
bred  them"  from  cells  laid  in  a  regular  order  in  the  hollow  of 
bramble  stems.  Mi'.  S.  Saunders  has  also  raised  them  in  Alba- 
nia where  "  they  construct  their  cells  in  bramble  sticks  (which 
they  bore  in  the  same  manner  as  OoUetes)  with  a  thin  transpa- 
rent membrane,  calculated  for  holding  semi-liquid  honey,  which 
they  store  up  for  their  yonng.  Tlie  species  ai-e  much  attacked 
by  Stylops."  Like  Sphecodes  and  Ceratina,  this  genus,  aecord- 
ing  to  Smith,  ia  unprovided  with  pollenigeroas  organs.  We 
have  several  species  in  this  country  of  which  P.  afflnts  Smith, 
and  P.  eUiptim  Kirby,  are  found  northward.  The  habits  of 
our  species  are  not  known. 

Augocldora  comprises  beautiful  shining  metallic  gi'een  spe- 
cies, very  commonly  met  with.  The  thorax  is  globose,  and 
the  anterior  wings  have  one  marginal  and  three  subraarginal 
cells ;  the  first  submai^inal  cell  as  long  as  the  second  and  thii-d 
united.  Augooldora  piirits  Smith  is  a  small,  green,  rather 
common  species.  Mr,  J.  H.  Emerton  has  found  its  nests  in  Sa- 
lem, near  those  of  Andrena.  The  mouth  of  the  hole  opened 
under  a  stone,  and  was  built  op  so  as  to  form  a  tube  of  sand 
(Plate  5,  Fig.  1).  The  burrow  on  the  28th  of  June  was  four 
inches  deep. 

AndreJia  is  a  genus  of  great  extent,  and  the  species  ai'e  often 
difficult  to  distinguish.  The  lanceolate  tongue  is  moderately 
long,  and  the  paraglossiE  are  half  as  long  as  the  tongue  itself, 
while  the  six-jointed  maxillary  palpi  ai'e  longer  than  the  maxillie 
themselves.  The  wings  have  three  subcostal  cells,  with  the 
rudiments  of  a  fourth  one ;  the  second  is  squarish,  and  the 
third  receives  a  recurrent  nervure  near  the  middle.  The  pos- 
terior legs  "  have  a  long  curled  lock  upon  the  ti-ochanter  be- 
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neath,  and  the  anterior  upper  surface  of  the  femora  is  clothed 
with  long  loose  hair,  which  equally  surrounda  the  whole  of  the 
tihiie."  (Shuckard.)  The  abdomen  is  banded  more  ov  less 
conspiouonsly  with  reddish. 

The  larva  {Fig.  79)  is  stout  and  thick,  with  a  heatl  of  moder- 
ate size,  and  the  mouth-parts  are  a  little  shorter  than  usual,  the 
miiillfe  and  labinm  espec  allj  The  segments  of 
the  body  are  much  mjie  conyex  (anguhily  so) 
than  usual  gning  i  tubeicuHte  outline  to  the 
bodj  It  13  stouter  tlian  that  of  Hihctus  the 
TMuga  aie  less  conve'^  thin  in  thnt  genus  wh  le  the 
ma-allK  are  much  stoutei  and  blunt«r  The  \  ui  a 
IS  distinguished  fiom  the  othoi  geneii  by  much  the 
same  chiiicters  is  the  imigo  e\cept  that  theie 
I'ls  fl  in,  ivio  tubeiclei  on  the  \eitex  neai  the  ocdh 
From  a  compii  son  of  a!l  its  st-^es  this  genus  stands  mtei 
mediate  between  tbo^e  placed  abo\e  anl  Halictus  which  m 
all  its  characteiiS,  lo  ^  nioie  degraded  foim.  The  males  often 
differ  widely  from  the  other  sex,  in  their  broad  hea<:l9  and  widely 
spreading  bidentate  mandibles. 

Mr.  Emerton  has  observed  the  habits  of  our  most  common 
species,  Andi-ena  vidua  Smith*  which  builds  its  nest  in  gi'assy 
fields.  The  buiTOw  is  sunken  perpeudicnlarly,  with  short  pas- 
sages leading  to  the  cells,  which  are  slightly  inclined  downwards 
and  outwards  from  the  main  gallery.  The  walls  of  the  galleiy 
are  rough,  but  the  cells  are  lined  -with  a  mucus-like  secretion, 
which,  on  hardening,  looks  like  the  glaring  of  earthen- ware.  In 
Fig.  80  Mr.  Emerton  gives  us  a  profile  view  of  natural  size  of 
the  nest  showing  the  main  bnn'ow  and  the  cells  leading  from  it ; 
the  oldest  cell,  containing  the  pupa  (a)  is  situated  nearest  the 
surface,  while  those  containing  laiTte  (6)  lie  between  the  pupa 
and  the  cell  (e)  containing  the  pollen  mass  and  egg  resting 
upon  it.  The  most  recent  cell  {/)  is  the  deepest  down,  and 
contains  a  freshly  deposited  pollen  mass.  At  c  is  the  begin- 
ning of  a  cell ;  g  is  the  level  of  the  ground.  The  bees  were 
seen  at  work  on  the  4th  of  May,  at  Salem,  Mass., digging  their 
holes,  one  of  which  was  already  six  inches  deep ;  and  by  the 
15th,  hundreds  of  holes  were  observed.  On  the  28th  of  May, 
in  uneai'thing  six  holes,  eight  cells  were  found  to  contain  pol- 
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leu,  and  two  of  them  a  amall  lai-va.  On  the  29tii  of  June  six 
tuli  giown  Iai\a;  wtie  exhumed  and  one  about  bilf£,ionn 
ibout  the  fiist  ot  August  the 
liiva  tiansfoims  to  a  pnpi,  and 
dming  the  last  week  of  this  month 
the  miture  bees  appear 

In  HcUiUus  which  is  a  gemis 
of  greit  extent  the  head  is  trans- 
■\eise  and  flattish  the  mouth- 
paits  are  of  modeiate  length  the 
tongue  being  leiy  acut«,  T,iith 
acute  pataglosse  hilf  the  length 
of  the  tjngue  nhile  the  labial 
palpi  aie  not  quite  so  long  as 
the  pai agios s^  There  lie  thiee 
subcostal  celU  m  the  wings  w  ith 
the  luthments  of  a  fouith  often 
piesent  and  the  second  cell  ib  j 
squaiish  The  abdomen  is  ob- 
long o^ate  mth  a  longitiidmal 
Imeai  furiow  on  the  tip  m  the 
female  In  the  males  the  bod't  ' 
IS  longei  and  the  intennie  moie 
hlifoim  and  slendei  than  usual  m 
thiri  limilj 

The  lai'\  ce  are  longei  and  with 
more  acnteh  convex  segments 
than  in  Anlreni  The  pnpfe 
diffei  much  as  the  ndnlt  bees  fiom  /  ~^l^ 
Andiena  especiilh  m  the  shoiter 
mouth  piita  Fig  so 

Hahctus  poiaMiis  Sa^  excavates  cells  almost  exattlv  like 
those  of  Andiena  but  since  tlie  bee  is  simllei  the  holes  aie 
smaller  though  as  deep  Mi  Emejton  found  one  nest  in  a 
path  a  foot  m  depth  Anothei  nest  diaco^eied  Septembei  9tli 
WIS  about  SIX  inches  deep  The  cells  are  m  foim  hke  those  of 
Andrena  ind  like  them  «ne  glared  within  The  egg  is  rather 
slendei  and  much  cuned  m  toim  it  11  long  cilmducil  ol 
tuse  at  one  end  anl  much  smtllei  at  thp  othei  The  Ian  i 
10 
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{Fig.  81)  ia  longer  anl  elenlerer  be  mr  q  te  d  ffe  ent  f  on  tie 
rather  broad  an  1  flattene  1  lai   a     t  An  1    1 1      Tl  e  bo  Ij 

rather  th   k  behi  d    b  t        f  ont  tape  s  slowly 
■  a  Is  the  he  d      h  ch  s  of     ode  -ite  fi  ze      It? 
\  body  s    omen  hat  t  berculited  the  ti  L     eles  a  1 
th   g    1    n  mo  in^  alout  its  cell     Ita  length 
is  .40  ot  an  inch.     On  the  pnpa  are  four  quite  dis- 
tinct conical  tubercles  forming  a  transverse  Jine 
FiK.ai.        j(,gt;  in  fi-ont  of  the  ocelh;   and  there  are  also 
two  laitfei    longer  tubercles,  on  the  outer  side  of  each  of 
which  in  otelliis  is  situated.     Figure  82  represents, the  pupa 
seen  from  beneath. 

Search  was  made  for  the  nests  on  July  16th,  when 
the  ground  was  very  hard  for  six  inches  in  depth, 
bi-low  which  the  soil  was  soft  and  fine,  and  ovei- 
tTventy  cells  were  dug  out.  "The  upper  cells 
contained  neai-ly  mature  pupie,  and  the  lower  ones 
laivse  of  various  sizes,  the  smallest  beii^  hardly 
I  t  a  fehable  by  the  naked  eye.  Each  of  these 
'^  s    nil  la  Vie  was  in  a  cell  by  itself,  and  situated 

upon  t  1  p  ot  1  olle  ,  which  was  of  the  size  and  shape  of  a 
pea,  an!  vas  fo  nl  to  lessen  in  size  as  the  larva  grew  larger. 
These  30  ng  we  e  j  obably  the  oflspring  of  several  females, 
as  four  mat  e  bees  were  found  in  the  hole."  (Emerton.) 
The  larva  of  an  English  species  hatches  in  ten  days  after  the 
eggs  ai'e  laid. 

Another  brood  of  bees  appeared  the  middle  of  September, 
as  on  the  ninth  of  that  month  (1864)  Mr.  Emeiton  found  sev- 
eral holes  of  the  same  species  of  bee  made  in  a  hard  gravel 
road,  near  the  turnpike.  When  opened,  they  were  found  to 
contain  several  bees  with  their  young.  Septemljer  2,  1867,  tJie 
same  kind  of  bee  was  found  in  holes,  and  just  ready  to  leave 
the  cell. 

Like  Bombus,  the  females  are  supposed  to  hybemate,  the 
males  not  appearing  until  late  in  the  season.  Like  Andrena, 
these  bees  suffer  from  the  attacks  of  Stylops,  and  accoi-ding  to 
Shuckai'd,  an  Ichneumon  preys  upon  them,  while  certain  spe- 
cies of  Cerceris,  Philanthus,  and  Crabro  carry  them  off  to  store 
their  nests  with. 
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In  Colletes  the  females,  as  Shuckard  observes,  resemble  the 
workers  of  the  Honey-bee,  while  there  is  considerable  disparity 
between  the  sexes,  the  males  being  much  smaller,  the  tongue 
and  masillfe  very  short ;  aud  the  four-jointed  labial  palpi 
much  shorter  than  the  paj'aglossEe.  There  ai'e  three  subcostal 
ceils,  with  the  rudiments  of  a  foui-th.  These  bees  form  large  colo- 
nies, burrowing  in  the  earth  eight  or  ten  inches  deep,  lining  their 
cells  "at  the  farther  end  with  a  very  thin  ti-aneparent  mem- 
branaceous coating,  resembling  goldbeaters'  skin."  They  thus 
fimiish  six  or  eight  cartridge-like  cells,  covering  each  with  a 
cap,  "like  the  pai'chment  on  a  drum-head."  Smith,  from  whom 
we  have  been  quoting,  states  that  Miltogramma  punctata,  which 
is  a  Tachina-like  fly,  and  the  Crrckoo-bee,  Bpeolus  variegatua, 
have,  in  Europe,  been  reared  from  their  cocoons. 

Vespari/E  Latreille,  Wasps.  In  this  family,  which  comprises 
about  900  species,  the  body  is  more  attenuated,  more  cylindri- 
cal, with  a  harder  and  smoother  tegument  than  in  the  Apiariw  . 
In  the  species  with  densely  populated  colonies,  such  as  Vespa 
and  Polistes,  there  ai'e  workers  which  ai'e  often  very  numerous, 
while  in  Eumenes  and  Odynei-us,  etc.,  there  are  only  males  and 
females.  The  antennje  are  elbo  el  the  n  nd  bles  are  large, 
stout ;  the  maxillEe  and  labium  of  a  y  n^  1  th ;  the  maxil- 
lary palpi  are  six-jointed ;  while  on  he  I  1  1  palpi,  which  are 
four-jointed,  there  ai'e  well-devel  1  1  1  a^,!  sm.  The  pro- 
thorax  is  prolonged  on  each  side  o  th  net  i  of  the  wings 
which  are  long  and  naiTow,  an  1  o  fol  1  d  longitudinally 
when  at  rest ;  the  fore  pair  have  t  o  o  tl  e  ubeostal  cells ; 
the  hind  shanks  and  tibiie  are  sm  th  The  eggs,  when  first 
laid,  are  globular,  soon  becoming  o^  al. 

The  lai-vffi  of  this  family  ai-e  soft,  fleshy,  with  larger  heads  in 
proportion  to  the  rest  of  the  body,  than  in  the  Apiarim; 
the  antennal  tubercle,  or  rudimentary  antennce,  are  more  dis- 
tinct, and  the  mandibles  are  lai'ger.  The  surface  of  the  body 
is  smoother  in  Vespa  and  Polistes,  but  more  tuberculated  in  the 
solitary  genera,  Odyuerus  and  allies,  while  the  end  of  the  body 
is  more  acute. 

As  in  the  ApiariiiB  the  higher  genera  ai'e  social,  building 
papery  nests,  while  the  lower  are  solitary  and  build  cells  of  mud 
or  sand  in  protected  places. 
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In  Vespa,  the  Piper  Wisp  the  ligula  i?  aqnarish  with  the 
paraglossEe  nearly  as  long  is  the  tongue,  the  outer  ma-^illEiiy 
lobes  rounded  o^  al  half  as  long  as  the  pilpi  and  the  labial 
maxillfe  are  scarcely  bugei  than  the  tongue  I  he  ahd^men 
is  broad  at  base  aoutely  conical  The  nests  aie  either  with  oi 
without  a  paperj  co\eiing  "uppoited  b^  i  short  pedicel 

Svich  females  is  hue  hibernated  begin  to  make  then 
cells  in  the  eai'h  part  of  summei  Smith  states  that  the  soli 
tary  female  viasp  begins  by  making  thiee  saucei  shaped  le- 
ceptacles,  m  eich  of  which  she  deposits  an  egg  she  then 
proceeds  to  foim  othei  similai  shiped  icceptacles  until  the 
eggs  flrat  deposited  aie  hatched  ind  the  joung  grubs  lequire  a 
share  of  her  attention  Fiom  the  ciiculai  bases  she  now  be 
gins  to  laise  hei  hexagonal  cells  not  building  them  up  at  once 
but  from  time  to  time  raising  them  as  the  joung  giubs  giow 
(Proc.  Ent.  Soc.,  London,  1858,  p.  35.) 

Waterhouse  states  that  the  cells  formed  by  the  solitaiy  fe- 
male early  in  the  season  appear  "  to  be  built  entkely  of  glisten- 
ing, whitish,  silk-like  threads  which  1  have  little  doubt  are  a 
secretion  from  the  insect,  all  the  threads  being  firmly  attached 
together  as  if  they  had  originally  been  of  a  glutinous  nature." 
The  cells  formed  later  in  the  season  by  the  workeis,  differ 
in  consisting  of  masticated  rotten  wood,  "Almost  simultane- 
ously with  the  commencement  of  the  cells,  it  appears  that  the 
nest-covering  is  commenced.  At  first  it  has  the  appearance  of 
a  miniature  umbrella,  serving  to  shelter  the  iiidimentary  cells," 
Plate  5,  Fig.  3,  shows  a  group  of  cells  surrounded  by  one 
layer  of  paper,  and  the  beginning  of  anotlier.  As  the  nest 
grows  larger  the  cells  are  ar- 
ranged in  gaileiies,  supported  by 
Heels,  and  the  number  of 
layers  in  the  outside  covering 
greatly  increases  in  number. 

Wliile  our  common  and  largest 

species,   Fespa  maculata    Linn. 

(Fig.  83),  and  the  yellow  wasp, 

J'^-sa.  V.  areitcifi'aFabr.,  build  papery 

nests  consisting  of  several  galleries,  with  the  mouth  of  the  cells 

directed  downwards,  the  East  Indian   species,   V.  orientcdis. 
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builds  its  cells  of  clay,  and,  according  to  "Waterhouse,  "the 
work  is  exceedingly  beautiful  and  true."  Another  species, 
aceoi-diug  to  Smith,  makes  its  rTest  of  sandy  loam,  the  exterior 
being  so  haxd  that  a  saw  used  in  opening  one  of  its  sides  was 
blunted. 

The  larva  of  Vespa  arenana  is  long  and  cylindrical,  not 
so  much  curved  as  in  Polistes.  Its  position  in  its  cell  corre- 
sponds to  its  form,  as  the  cell  is  longer  and  nan'ower  than  that 
of  Polistes.  Each  segment  of  the  body  is  posteriorly  some- 
what thickened,  as  is  the  lateral  (pleural)  ridge  of  the  body. 
The  tip  of  the  abdomen  is  rather  blunt,  tlie  last  sternite  be- 
ijig  large  and  transverse.  The  pupa  ia  provided  with  a  single 
tubercle  on  the  vertex,  where  there  are  two  in  the  Crabron- 
idee  anl  6/7  egid  e 

By  the  time  the  neit  of  V.  arenai-ia  is  large  enough  to 
contani  ten  full  grown  Ian  ae,  and  has  about  fonrteen  cells  in 
all,  being  about  an  inch  in  diameter,  the  occupants  of  the  two 
or  thiee  cential  cells  mil  have  changed  to  pupae,  and  one  wasp 
will  haie  been  excluded 

In  a  nest  of  the  ^ame  species  two  inches  in  diameter,  there 
weie  a  second  biotd  of  lirvte.  The  outer  row  of  cells  were 
ot,cupied  by  pupai  while  the  central  ones,  emptied  of  the  first 
biood  ^^eie  fillei  with  a  second  brood  of  lai-vse.  Evidently  as 
soon  ia  an  imago  \e%\  es  its  cell,  the  female  deposits  an  egg 
theiem  as  very  minute  laivie  were  found  occupying. cells  next 
to  those  containing  laige  fuU-grown  lai'vce. 

In  compaimg  a  numbei  of  pupte  from  a  lai^ge  nest,  they 
will  be  found  to  be  in  ill  stages  of  perfection,  from  the 
Uiva  which  has  cea=iel  feeding,  and  is  preparing  to  transfoi-m, 
to  the  imago  still  ^  eiled  by  its  thin  eubimago  pellicle.  It  is  dif- 
ilcult  to  draw  lines  between  these  stages.  Also  when  com- 
pared closely  side  by  side,  it  is  difBcnlt,  if  not  impossible  to  find 
any  two  pupie  just  alike,  the  development  proceeding  veiy  un- 
equally. Thus  the  limbs  may  be  more  perfect  than  the  antennie, 
or  cei'tain  parts  may  be  less  peifect  in  some  than  in  others,  while 
the  limbs  may  be  more  highly  colored  like  the  imago. 

Like  the  bees,  Vespa  suffers  from  numerous  parasites,  includ- 
ing Rhipiphorous  paradoxus,  which  is  a  beetle  allied  to  Stylops, 
and  Lebia  (Dromius)  lineaiis.    The  lai'va  of  Volucella  is  said 
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to  feed  on  the  Veapa-larvffi,  and  Mr.  Stone  says  that  Anthomyia 
incaiia  ia  also  parasitic  in  Wasps'  nests,  while  two  species 
of  Iclmeumons,  one  of  which  is  Atiomalon  vesparum,  also  in- 
feat  the  laiVEe.  No  parasites  have  heen  as  yet  detected  in  thia 
country. 

The  Hornet,  V.  crabro  Linn.,  has,  according  to  Mr.  Angus, 
become  domesticated  abont  New  York.  Tliis  and  the  smaller 
waaps  are  sometimes  injurious  by  eating  into  ripe  fruit,  but  tlie 
injury  is  more  than  counterblaneed  by  the  number  of  flies  and 
other'  insects  they  feed  their  young  with. 

Indeed,  as  Saussure  states,  the  apecies  of  Vespa  are  more 
omnivorous  in  their  tastes  than  any  other  wasps.  They  live  by 
rapine  and  pillag;e,  and  have  obtained  a  worse  repute  than  other 
insects  more  injurious.  In  spring  and  early  summer  they,  feed  on 
the  sweets  of  flowers  ;  but  later  in  the  season  attack  strawber- 
ries, plums,  grapes,  and  other  fi'uits,  and  often  enter  houses  and 
thei-e  help  tliemselves  to  the  dishes  on  the  table,  Tliey  will  eat 
raw  meat,  and  then  add  the  butcher  by  devouring  the  flies  that 
lay  their  egga  on  hia  meats.  They  will  sometimes  destroy  Honey- 
bees, attacking  them  on  tlieir  return  from  the  fields  laden  with 
pollen  ;  they  throw  themselves  upon  their  luckless  victims,  and 
tear  tlie  abdomen  'from  the  rest  of  the  body,  and  sucic'  their 
blood,  devouring  only  the  abdomen.  They  fall  upon  flies  and 
butterflies,  and,  biting  off  their  wings,  feet,  and  head,  devour 
the  trunk.  In  attacking  insects  they  use  only  their  powerful 
jawa,  and  not  the  sting,  differing  in  this  respect  fi-om  the 
fossorial  waaps. 

Saussure  states  that  though  wasps  do  not  generally  lay  up 
food,  yet  at  certain  periods  they  do  fill  the  cells  with  honey. 

The  females  feed  their  young  with  food  chewed  up  and  re- 
duced to  1  pulp  Saus&uie  questions  i  liethei  the  laii  -e  of  one 
sei.  aie  not  fel  on  inimal  ■vnd  the  othei  on  vegetable  food 
sinte  Hubei  hid  shown  what  a  gieat  influence  the  knid  of 
food  exeita  on  the  ^e-s.  of  Beet  But  it  is  no  ^  Iinown  thittlie 
sexes  of  some  and  piobiblj  all  inieets  iie  deteimmed  befoic 
the  lai\ie  is  hatched  I  ha\e  seen  the  rudnnentb  of  the  om 
positoi  in  the  hilf^onn  lai^ce  of  tlie  Humble  bee  and  it  is 
most  probable  that  those  lulments  began  to  develop  duiiUp, 
emln  nic  hf  It  la  tat  mo  e  i  lobaljle  thit  tlie  sexual  drffci 
eiccs  lie  i  te  mn     1  nt  th    tnie    t  e^ti    i 
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Westwood  states  that  the  larvfe,  which  live  head-downward 
fi-om  the  reversed  position  of  the  comb,  retain  their  position  in 
the  cell,  while  young,  by  a  glutinous  secretion,  and  afterwards 
"  by  the  swollen  front  of  the  body  which  fills  the  open  part  of 
the  cell."  "The  female  cells  ai-e  mostly  placed  apart  from 
those  of  the  males  and  neuters,  those  of  the  males  being  often 
mixed,  but  in  a  small  number,  in  the  neuter  combs.  The  egg 
state  lasts  eight  days,  the  larva  state  thirteen  or  foui-teen,  and 
that  of  the  pupa  about  ten.  After  the  imago  has  been  produced, 
one  of  the  old  workers  cleans  out  the  cell,  and  fits  it  for  the 
reception  of  a  fresh  inhabitant.  The  upper  tier  of  cells,  being 
first  built,  serves  for  the  habitation  of  the  workers ;  the  females, 
being  produced  at  the  end  of  the  summer,  occupy  the  lowest 
tiers."  When  about  to  ti-ansform  the  larvse  spin  a  thin  cover- 
ing, thus  closing  over  the  cell. 

In  Folistes  the  paraglossie  are  slender,  and  a  little  longer 
than  the  long,  or  as  in  one  instance  noticed  by  us  in  P.'  Cana- 
densis, bai-rel-shaped  ligula,  which  is  split  at  the  end  ;  the  palpi 
are  stouter,  while  the  whole  body  is  much  longer  than  in  Vespa ; 
the  abdomen  is  subpednnculate,  and  the  thorax  is  rather  ob- 
long than  spherical,  as  in  Vespa. 

The  lai-va  diff'ers  from  that  of  Vespa  in  its  much  larger  head, 
and  shorter,  more  ovoid  form  of  the  body,  which  is  dilated  in 
front  so  as  to  retain  the  insect  in  its  cell,  while  the  tip  is 
more  acute  ;  the  antemial  tubercles  are  closei'  together ;  the 
clypeus  is  more  regularly  triangular  and  more  distinct,  while 
the  labi'um  is  much  lai'ger  and  excessively  swollen,  as  are  the 
mouth-ports  generally.  The  mandibles  are  bidentate,  where  in 
Vespa  they  are  tridentate.  The  pupa  differs  from  that  of  Vespa, 
besides  the  usual  generic  characters,  in  havmg  the  tubercle  on 
the  head  smaller. 

The  nests  of  Polist«s  (Plate  5,  Fig.  4,  nest  of  P.  annulm-is 
Fabr.,  from  Saussure)  are  not  covered  in  by  a  papeiy  wall  as  in 
Vespa,  but  may  be  found  attached  to  bushes,  with  the  mouth 
of  the  cells  pointed  downwards.  While  at  Burksville  Junction, 
Va.,  in  the  last  week  of  April,  I  had  an  opportunity  of  watch- 
ing three  species  beginning  their  cells  on  the  same  clump  of 
bushes.  They  all  worked  in  the  same  method,  and  the  cells 
only  differed  slightly  in  size.    The  celts  were  formed  mostly  of 
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crude  silk,  and  the  threads  could  be  seen  crossing  each  other,  the 
same  structure  being  obseiTed  a£  the  top  and  bottom  of  each 
cell. 

In  the  three-celled  nest  of  Polistes  (Plate  5,  Fig.  5,  5  a) 
first  noticed  Apid.  29th,  theie  weie  but  two  eggs  deposited,  the 
third  cell  being  without  an  e^g,  and  a  little  smaller,  and 
the  rim  not  so  high  is  m  the  other  two  The  outei  edge  did 
not  seem  to  be  peifectly  ciiculai,  though  stated  hy  Water- 
house  to  be  so  in  tlie  inuipient  cells,  toi  in  some  ctses  we  de- 
tected two  slight  angles,  thus  making  tliiee  sides,  which, 
however,  would  be  easily  oveilooked  on  cisual  obsei^ation 
as  there  aie  onh  two  sides  within,  the  cell,  ftom  being  at  its 
earliest  inception  hemispheiical,  oi  "  saucei -shaped  becomes 
five,  and  subsequently  eix-sideil  and  thus  fiom  being  cu 
cular,  it  is  conceited  by  the  wasps  into  a  he\agonal  tell  In 
some  cells,  perhaps  a  majoiitj,  both  m  this  and  the  othei  spe- 
■  cies,  the  newly  made  rim  of  the  small  cells  is  thmuei  than  the 
parts  below,  and  slightly  bent  inwaids,  thus  being  quite  there- 
verse  of  the  thickened  rim  of  the  cells  of  the  Hue  Bee  It 
would  seem  that  the  waap  plaateis  on  moie  sill ,  especialh  on 
the  angles  building  them  out  and  making  them  moie  pionu 
nent  m  or  lei  to  complete  when  othei  culls  aie  ad  led  thtii 
hexagonal  foim  The  thiee  cells  are  of  much  the  sime  size 
and  height  when  the  thud  egg  is  laid  as  we  oliseived  m  anothei 
nest,  that  of  Fohstes  Canadenaia  (Linn.),  bmlt  at  tlie  Defences 
of  Washington,  near  Munson's  Hill,  June  9th. 

Again,  when  one  or  two  more  cells  have  been  added  to  the 
nest,  and  there  are  four  or  five  in  all  (Plate  5,  Fig.  6  ;  6a,  top 
view,  in  which  there  are  four  cells),  two  of  them  ai-e  nearly 
twice  as  lai'ge  as  the  others,  while  the  fifth  has  been  just  begun, 
and  is  eggless.  The  form  of  the  two  which  run  up  much  higher 
than  the  others  is  the  same  as  that  of  the  smaller  and  shorter 
ones,  i.e.  they  are  on  one  side  nearly  semicircular,  and  on  the 
other,  pai-tlj'  hexs^onal,  and  the  angular  sides  show  a  tendency 
to  be  even  more  circular  than  when  the  others  are  built  around 
them,  for  the  little  architect  seems  to  bring  out  the  angles 
more  prominently  when  carrying  up  the  walls  of  the  other  cells. 
Thus  she  builds,  as  if  by  design,  one  and  the  same  cell  both 
by  the  "cii-cular"  and  "hexagonal"  methods,  afterwards  adopt- 
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ing  only  the  latter,  and  if  she  devotes  her  attentions  specially 
to  plastering  the  corners  alone,  with  tlie  design  of  malting  the 
cell  six-sided,  then  we  must  allow,  contrary  to  Mr.  Water- 
house's  views,  that  the  wasp  builds  the  hexagon  by  choice,  and 
not  as  the  mere  result  of  her  blindly  "working  in  segments  of 
circles ;"  for  if  our  point  be  proved,  and  the  most  caa'eftil  obser- 
vation of  the  wasp  while  at  work  is  needed  to  prove  it,  then  it 
may  be  shown  that  the  wasp  is  a  free  agent,  and  can  abandon 
one  method  of  working  at  a  certain  stage  of  her  work,  and 
adopt  a  different  mode  of  operating. 

The  eggs  ai'e  oval,  pointed  at  the  end,  and  glned  to  the  in- 
side of  the  cell.  They  aj-e  situated  midway,  from  the  top  and 
bottom  of  the  incipient  cell,  and  placed  on  the  innermost  sides, 
so  that  in  a  group  of  several  cells  the  eggs  ai-e  close  togethei', 
only  separated  by  the  thin  cellulai-  walls.  In  a  completed  celt 
the  egg  is  placed  very  neai-  the  bottom. 

For  several  days  a  PoUstes  Canadensis  was  engaged  in  build- 
ing its  nest  in  my  tent  in  camp  near  'Waahington.  When  iirst 
noticed  on  June  9tli,  there  were  three  cells,  two  of  which  con- 
tained eggs ;  and  it  was  not  for  two  days,  the  11th,  that  the 
third  cell  was  completed,  and  a  third  egg  deposited  in  it.  The 
wasp  paid  especial  attention  to  strengthening  the  pedicel,  going 
over  it  repeatedly  for  an  hour  or  two  with  its  tongue,  as  if  lay- 
ing on  more  silken  matter,  and  then  pi-oved  the  work  by  its 
swiftly  vibrating  anteimie.  It  would  often  fly  out  of  the  tent, 
and  on  its  return  anxiously  examine  each  cell,  thi'usting  its  head 
deep  doivn  into  each  one.  It  gradually  became  accustomed  to 
my  presence,  but  eventually  abandoned  the  nest,  without  adding 
more  cells.  The  other's,  while  at  work  on  tlie  bushes,  abscond- 
ed at  my  approach,  and  seemed  veiy  wary  and  distrustfid,  as 
if  d3sirous  of  concealing  their  abodes.  Mr.  Mmith  has  found 
Trigynalys  bipustulaUis  to  be  a  parasite  on  Pdiistes  lanio  Fabr. 
(P.  Canadensis  Linn,),  from  St,  Salvador,  S.  A. 

Saussure  arranges  the  higher  Vespidse  into  two  parallel  series. 
Vespa  is  offset  by  Chartergus  and  Nectarina ;  lower  down  we 
find  Tatua  and  Synteca,  while  Polistes  is  offset  by  Polybia. 
These  Ave  genera  are  tropical,  and  in  their  habits,  the  general 
appearance  of  their  nests,  and  in  the  number  of  imlividuals 
-,  Vespa  and  Polistes  of  the  temperate  zone.     The 
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genus  Nectarina  is  a  sliort  plump  wasp,  somewhat  like  Oclyne- 
ruB  in  shape ;  its  distinguishing  mai-k  is  tlie  concealmGut  of 
the  postscutellum  hy  tlie  scutellum,  NectaHna  mellijica  Say, 
of  Mexico,  builds  a  large  neat  estemally  like  that  of  a  wasp, 
but  it  ia  more  iiTegular,  and  the  papery  covering  consiata  of 
but  one  layer.  The  interior  of  the  nest  is  very  different,  the 
galleries  of  cells,  instead  of  being  parallel,  being  m'ranged  in 
coneenti-ic  spheres, 

Glmrtergus  lias  the  tip  of  the  clypeus  slighted  excavated,  and 
an  oval  sessile  abdomen.  C  chartarius  Olivier  makes  an  ex- 
ceedingly thick  tough  nest,  attached,  by  a  broad  base  to  the 
bough  of  a  tree,  about  twice  as  long  as  thick,  and  ending '  in  a 
cone,  pierced  in  the  centre  by  the  enti-ance  wliich  passes 
through  the  middle  to  the  basal  gallery ;  the  other  galleries  are 
foiined  by  a  continuation  of  the  sides  of  the  nest,  and  arrayed 
in  a  conical  plane. 

In  Tatua,  the  abdomen  is  pedieelled,  but  the  petiole  is  not 
enlarged,  and  the  abdomen  itself  ia  very  regularly  conical.  T. 
morio  Cuvier,  ft-om  Cayenne,  forms  a  nest  like  tliat  of  Cliarter- 
gus  ;  but  the  galleries  foi-m  a  flat  floor,  and  each  gallery  has  an 
entrance  from  the  outside  of  the  neat,  where  in  the  latter  there  is 
one  comm:>n  entrance.  Plate  5,  Fig.  9,  shows  how  the  bases 
of  the  ceils  are  laid  out  on  the  edge  of  a  gallery.  In  Syiueca 
the  pecuhai-ly  shaped  abdomen  is  cordate  and  compressed.  The 
curious  nest  of  S,  cyanea  Fabr,  is  formed  of  a  single  layer  of 
cells  fixed  against  the  fcfunk  of  a  tree,  and  coi'ered  in  with  a 
dense  covering  made  from  the  bark  of  dead  trees.  Some  neats 
of  Synteca  ai'e  three  feet  long.  In  the  very  extensive  genus 
pfjlybia,  which  resembles  Polistes  in  its  general  shape,  the  abdo- 
men is  pedieelled,  and  the  mandibles  are  fonr-toothed.  The  nests 
are  somewhat  like  those  of  Chartergus,  but  much  smaller.  Sev- 
eral species  occur  in  Mexico,  and  in  Brajiil  the  number  of 
species  is  very  gi'cat.  In  Apoica  the  abdomen  is  very  long, 
and  the  third  segment  is  as  long  as  the  second.  Plate  5,  Fig. 
11,  represents  the  nest  of  JjJOicapoHtdct  Olivier,  ft'om  Cayenne, 
It  is  unprotected,  with  a  conical  base,  and  with  a  single  row 
of  cells. 

Li  Icaria  we  have  an  approach  to  Polistes  in  the  slender 
series  of  cells  composing  the  nest,  forming  two  or  three  rows 
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only.  Plate  5,  Fig.  7,  represents  the  nest  of  I.  gvttatipennis 
Sausame  fiomSineaal  8  giounrtpUiiof  t  simiKi  nest  These 
wa^js  in.  mostlj  di&tingui&heil  fiom  Poljlia  li  the  petiole 
ending  in  i  globulai  masf  Plate  5  Fig  10  lepiesents 
the  elegant  nest  of  MisUtocytta  ua  labi  xtus  Fabi  ,  fiom  Cay 
enne  and  Biizil  ^hich  consists  ot  a  few  cells  auppoited  ly  a 
long  pedicel  Ihe  ■nasp  itself  much  lesembles  Pollutes,  but 
the  petiole  is  \eij  much  longer 

The  lemammg  gcneia  noticed  heie  aie  "^olitir^  bnildmj; 
sepaiate  cells  and  nith  onlj  males  and  females  Theie  aie 
three  snbcostil  cells  in  the  foie  winga  ind  the  inaMllie  and 
labium  aie  much  elon^ted 

In  J  umeiies  the  abdomen  has  a  long  pedicel  bem^  sessik  m 
Odjneiua  While  authois  place  Lumenes  highei  than  Orty 
neiub  we  would  consider  the  tattei  as  a  highei  more  cepba 
lized  form  since  the  abdimen  is  le'.s  elongated  and  the  head 
IS  largei 

In  OdynewA  the  lisiuia  is  \)a%  deeptj  foiked  at  the 
slender  extiemitj,  while  the  slender  paiaglosste  aie  shoitei, 
ending  in  a  tno  toothed  claw  like  tip  the  maxillae  aie  slendei, 
and  the  palpi  hue  an  elongated  basal  joint  tliecl^peus  is 
nearly  circular,  toothed  on  the  front  edge.  The  larva  differs 
iVora  those  of  the  higher  Vesparir^,  in  its  more  elongated  head, 
the  square  clypeus,  tlie  unusually  deep  fissure  of  the  bilohate  la- 
bium, and  in  the  larger  tubercles  of  tlie  body,  as  the  larva  ia 
more  active,  turning  and  twisting  in  its  cell,  while  feeding  on 
its  living  food ;  and  in  this  respect  it  is  more  close!;'  allied  to 
the  young  Crabronidw .  In  tlie  pupa  of  0.  alhoplialeratus, 
the  tip  is  more  incurved  than  in  the  pupa  of  Vespa,  so  that  the 
hind  legs  (tarsi)  reach  to  the  tip,  and  tlie  abdomen  is  rounded 
o*-ate,  while  in  Vespa  it  is  oblong. 

The  cells  (Plate  4,  Figs.  13,  14)  of  Odynents  albophaleratus 
Sausa.  have  been  detected  like  those  of  Osmia  in  a  deserted  gall 
of  Diplolepia  confluens,  where  several  were  found  in  a  row, 
an-anged  iuouiid  one  side  of  the  gall,  side  by  side,  with  the  holes 
pointing  towai-ds  the  centre  of  the  gall.  The  cells  are  half  an 
inch  long,  and  one-half  as  wide,  being  foi-med  of  small  pellets 
of  mud,  giving  a  conoigated,  granulated  appearance  to  the 
outside,  while  the  inside  is  lined  with  silk. 
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We  have  received  from  Mr.  Angus  deserted  cells  of  Cera- 
tiiia  in  a  syringa  stem,  in  which  we  detected  a  pupa  of  an 
Odynerus,  perhaps  0.  leucomelaa ;  the  cell  was  a  little  shorter 
tlian  that  of  the  Ceratina  it  liad  occupied.  The  cocoon  of 
the  Odyneras  was  of  silk,  and  almost  undistinguisliable  ft-om 
the  old  cocoon  of  Cei-atina.  The  wasp  had  dispensed  with  the 
necessity  of  making  a  mud  cell.  If  future  research  shows  ttiat 
either  tijis  or  auy  other  species  malies  a  mud  cell  or  not  at 
wiU,  it  sliows  tlie  intelligence  of  theae  little  "free-scents;" 
and  that  a  blind  adherence  to  fixed  meclianical  laws  does  not 
obtain  in  these  insects. 

The  larviB  of  Odynerus  and  Eumenes  are  cai-nivorons.  I 
found  several  cells  of  0.  albopkaleratiis,  June  22d,  in  tlie 
deserted  nest  of  a  Cliaioeampa,  which  were  stored  with  micTO- 
lepidopterous  lai'vte  and  pupte,  still  alive,  having  been  para- 
lyzed by  the  sting  of  the  wasp.  Tlie  larvfe  of  the  wasp  was 
short  and  thick,  being,  when  contracted,  not  more  than  twice 
as  long  as  broad  ;  the  rings  of  tlie  body  are  moderately  convex, 
and  the  pleural  region  is  faintly  marked.  Prof.  A.  E.  Verrill 
has  discovered  the  cells  of  an  Odynei'us  at  New  Haven,  forming 
a  sandy  mass  (Plate  5,  Fig.  12)  attached  to  tlie  stem  of  a 
plant. 

In  Eumenes  the  lingua  is  very  long,  being  nan-ower  and 
more  deeply  divided  tlian  in  Odyneras  ;  the  second  subcostal 
space  of  the  wings  is  long  and  nan-ow,  while  in  Odynerus  it  is 
ti'iangular.  The  genus  is  easily  recognized  by  the  very  long 
pedicel  of  the  abdomen.  Eumenes  fixftema  Say  constructs  a 
tliLU  cell  (Plate  5,*  Fig.  15)  of  pellets  of  mud,  and  as  lai-ge 

•ExptAKATTON  OP  PdiTeS.  Fif.  1.  Moutli  Of  tlie  tUDnel  of  Aiiffochlora  pjiriis  i 
IKiro  Emeitnn.  Fig,  3.  Cells  of  Otmia  pnoiflon ;  oommnntoaled  by  Mr.  Saiibovn. 
Fig,  3.  Vertioal  section  of  neat  of  Vespa  with  figvnup  of  pilmlHve  cells  aHiroiinded 
by  one  layer  of  papor,  and  part  of  another ;  fjom  Snuseure.  Big,  i.  Nest  of  Po- 
liatea  amiiUai'iii ;  i^m  Boiissure.  Fig,  S.  Tbree  primitive  cells  ofPolletee;  5a,  top 
view  of  the  Bnme,  one  boing  egsleea.  The  sides  adjoining;  nreunguliir.  flgs.ti  aud 
en,  ii  cell  nirther  ndvnnoed,  oonBisting:  oStoar  cells,  each  contninlng  ait  eftg,  and 
with  the  edges  of  thecella  bnllc  np  higher  and  move  deoldedly  slx-slded;  origiunl. 
Fig,  7,  Ceilf  of  7cnriR  ^uJtoKpftHifs,  abowlns  Uiateaob  cell  is  bailt  up  Independently 
in  regulnr  heiagona.  Fig,  8.  Gronnd  plan  of  a  similar  nHBt.  Fig.  a,  Gi'onnd  plnn 
of  cells  of  IhiHo  siiorioi  feoni  Smith.  Fig.  IC.  Seat  of  SflachocpUania  labiatuai 
fi-iiio  Saussnre.  Fis.  11-  Neat  ot  Apolai pallida!  fl-om  Sansaure.  Fig,  13.  Nest  of 
0%nenis  Ureidniacfiiatui,  Fig.  13.  Meat  of  Odgnerui  o!6opfto(e™(«B  (  oiiginal. 
Fig.  14.  Mnd  cell  of  Pel<^anB  flavipu  i  original.  Fig.  Ifl.  A  row  of  apheriottl  colls 
of  Eiimeaeg  JYalerna,  with  the  female ;  ttom  Hnrris. 
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as  a  cheny.  It  is  attached  by  a  short  stout  pedicel  to  bushes, 
and  the  cavity  is  filled  with  the  lai-vte  of  small  motlis, 

Raphiglosm  odyiieroides,  from  Epirus,  desci-ibed  by  S.  S. 
Saunders,  makes  elongated  cells  in  galleries  in  briars,  storing 
them  with  tlie  lavvie  of  wliat  he  supposed  to  be  weevils.  Tlie 
dai'k  brown  dense  tough  cocoon  of  a  Chrysis  was  also  found  in 
the  cells. 

In  Mma7-is,  which  connects  the  VesparicB  with  the  encceed- 
ing  family,  tlie  wings  are  not  completely  folded  when  at  rest ; 
there  are  but  two  subcostal  cells ;  the  maxillie  are  rudimen- 
taiy ;  and  the  anteniiEe  are  clavate  and  eight-jointed.  Masaris 
vespokhs  Cresaon,  inhabits  Colorado  Territory. 

CnABRONiDJi  Latreille.  Sand-was/is,  Wood-wasps.  In  the 
more  typical  genera  tlie  head  is  remarkably  large,  cuboidal, 
while  tliC  clj'peus  is  very  short,  and  covered  for  the  most  pai't 
with  a  dense  silveiy  or  golden  pile.  The  antcnnse  are  genicu- 
late, the  long  second  joint  being  received,  when  at  rest,  in  a 
deep  frontal  vertical  groove ;  the  mandibles  are  lai^e,  and  of 
even  width  througliont,  and  the  mouth-parts  are  rather  shoi-t, 
especially  the  lingua,  which  is  often,  however,  well  developed. 
There  is  only  one  subcostal  cell,  except  in  the  PliSantJiinai. 
Tlie  thorax  is  sub-splierical,  and  tlie  abdomen  is  either  sliort 
and  stout,  or  more  or  less  perlicellate.  Tlie  forefeet  are 
adapted  for  digging  and  timnclling,  the  forelegs  in  the  females 
being  broad  and  flat,  and  in  the  males,  which  are  fenpposed  to 
do  no  work,  they  are  sometimes,  as  in  Thyreopus,  armed  with 
vexliillate  expansions. 

The  larva  is  rather  short  and  thick,  a  little  flattened  on  the 
under  side,  but  much  rounded  abo\'e ;  the  segments  arc  convex 
above,  the  thoracic  segments  diifering  from  the  abdominal  seg- 
ments in  not  being  thickened  posteriorly  <jn  each  ring.  They 
spin  either  a  very  slight  cocoon,  or  a  thin  dense  browii  oval 
cylindrical  case,  generally  reddish  brown  in  color.  The  pnpie 
have  much  the  same  character  as  the  imago,  with  prominent 
acute  tubercles  above  the  ocelli. 

The  members  of  this  family  aiford,  so  far  as  we  are  ac- 
quainted with  their  habits,  most  interesting  examples  of  the 
interdependence  of  structure  and  the  habits  of  insects.     Most 
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of  the  species  are  wood-wasps,  making  tlieir  cells  in  cy- 
lindrical holes  in  rotten  wood,  or  enlarging  nail-holes  in 
posts,  as  is  tlie  case  with  Crabro  singulai'is,  according  to  the 
observations  of  Mr.  C,  A.  Shnitleff,  tlnis  adapting  them  to  tlie 
requirements  of  their  young.  Other  genera  (Rhopalum  pedicel- 
latura,  Stigmus  fratemiis,  and  Crabro  stirpicola)  avail  them- 
selves of  those  plants  whoae  stem  has  a  pith  which  they  can 
I'eadily  excavate  and  refit  for  their  habitations.  The  females 
provision  their  nests  with  caterpillars,  aphidte,  apidere,  and 
other  insects. 

Tilts  family  is  most  difficult  to  classify ;  it  consists  rather  of 
gi'oups  of  genera,  some  higlier  and  some  lower,  thongli  as  a 
general  rule  those  genera  with  pedunculate  abdomens  are  the 
lowest  in  tlie  series.  In  illustration,  we  regard  Stigmus,  with 
its  elongated  decephalized  body,  as  inferior  to  Blepharipua, 
which  again  is  suboi-clinate  to.  the  more  cephalized  Crabro, 
where  the  body  is  shorter,  the  abdomen  sessile,  the  anterior 
part  of  the  body  move  developed  headwards,  wliile  its  nests 
are  constructed  more  elaborately.  The  genus  Psen,  for  the 
same  reason,  is  lower  than  Cerceris,  of  which  it  seems  a  de- 
graded form. 

Some  of  the  moat  useful  charaetei's  in  sepai'ating  the  genera 
of  this  family  are  to  be  found  in  the  form  of  the  clypeiis,  its 
sculpturing  and  relative  amount  of  pubescence  or  hii'snties ;  in 
tlie  form  and  sculpturing  of  tlie  pro2?odewii  (Nesvman),  or  tho- 
raci co-abdominal  ring  of  Newport ;  while  the  tip  of  the  abdo- 
men presents  excellent  generic  and  also  specUio  characters, 
depending  on  its  grooved  or  flattened  shape. 

The  species  of  this  family  are  mostly  found  in  the  north 
temperate  zone,  being  very  abundant  in  North  America  and  in 
Europe,  ITie  Pemphredoninte  occur  fai  notth  m  abundance, 
while  Cerceris  occnvs  farthest  towaids  the  tiopics. 

The  subfamily  F?iilanthmce  includes  the  three  genera,  PJd- 
lantlnis,  Eiuxrceris,>md  Cerceris.  InPhilantliu?  (Fig.  84,  wing), 
tlie  head  ia  shoil;,  ti-ansversely  sulio^al,  the  elj-peus  longer 
than  broad,  with  the  first  joint  of  the  abdomen  nearly  as  broad 
when  seen  from  above  as  the  succeeding  one.  Our  more  com- 
mon form  southward  is  Philantlma  vertUahris  Say  (Fig.  85). 
In  Europe  P.  apivorus  provisions  its  nest  with  honey-bees. 
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Cresson  remarks  that  Eacerceris  (Fig.  86,  foro  wing  of  male  ; 
a,  female)  differs  from  Cerceris  in  tlie  venation,  which  differs 
gieatiy  m  tlie  two  sexes.  E.  zoncUus  Say  ^ 
oecuis  in  the  west. 

The  species  of  Cerceria   (Fig.   87,  wing) 
have  traiiBversely  oblong  lieads,  the  front  of  ^ 
the  head  is  flattened  and  destitute  of  hairs,  ^ 
and  the  rings  of  tlie  abdomen  are  conti'acted, 

the  middle  part  being 

usually  convex  and  coarsely  ^ 

punetiired,    while   the   basal 

ring  is  neai-ly  one-half  nar- 
Fig.  S5.  j.o„e,.   than   the    Ruoeeeding  ^ 

ones.  Oeivei-is  deserta  Say  is  onr  most  com- 
mon form.  In  Europe  some  species  ai-e  Fig.  87. 
known  to  store  their  nests  with  bees,  and  the  larvse  of  Our- 
cuUonidce  and  Buprestidw.  Dufoiir  unearthed  in  a  sin- 
gle field  thirty  nests  of  C.  buprestickla  which  were  fiUed  with 
ten  species  of  Buprestia,  comprising  four  hundred  individuals, 
and  none  of  any  other  genus.  Ceiveris  tubeivulcUa  provisions 
ta  lest  *\  th  Le  oson  us  oj  htl  aim  cus  n  1  r'  ;  f  v  tl 
Cljtlu  I 

In  the  1  1  f  I  1  ly  G    bo  the  e    s  i  gieat   1  pa  ty  n 

the  texes  the  fo  a  of  the  fen  ales  be  ig  the  noat  pe  s  ate  t 
In  the  male  tl  e  1  e  1  s  s  nille  ni  ow  bel  d  tl  shorte 
n  ind  bles  anl  a  na  lo  e  clype  s  the  lotlj  s  also  nucl 
slende  e  esi  ee  alH  tl  e  ab  Ion  e  ai  1  the  legs  i  e  &  n  i  le  n 
Crab  0  b  t  Thy  eop  a  o  slj  mol  fle  1  b  exi  ans  o  a  ot 
the  Jo  nts  esj  ec  aXiy  the  t  b  "v  Tl  e 
SI  ec  es  of  C  &  o  (F  j,  a8)  a  e  rea  I  Ij 
1  at  ngi  il  e  1  b  the  !a  ge  cub  c  1 
bead  an  1  tl  e  si  t  i  n  c  onite  aY  lo 
m  al  tp  ot  tie  female  Tie  mo 
tj  p  cal  lo  n  of  tl  s     e  ■;    e  -tens    e 


3     s    C    i-  0 


ml 


ao  called  ftom  tie  sx  jellov  apots 
on  tl  e  s  1 1  e  lune  late  ab  lomen  Aeeo  1  o"  to  D  T  W 
Haiiis  {MS.  notes),  thisnasp  was  seen  by  Rev.  Mi.  Leonaid, 
of  Dublin,   N,  H.,  burrowing   in   decayed   wood,  June    10th. 
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Grabro  singularis  Smith,  was  discovered  by  Mv.  C,  A.  Sliuitleff 
boring  in  a  post. 

In  Thyreopus,  the  body  is  slender,  and  the  forelegs  are 
curiously  dOated  in  the  males,  often  forming  a  broad  expansion, 
and  so  dotted  as  to  present  a  sieve-lilie  appearance,  while  the 
head  is  much  shoiter,  being  more  transverse.  T.  latipea  Smith 
is  known  by  the  broad,  long,  acnte,  mucronate,  shield-like  ex- 
pansion of  the  fore  tibia,  which  is  striped  with  black  at  the 
base. 

The  species  of  Mhopahim  are  usually  blackish,  without  the 
gay  cohirs  prevalent  in  the  genera  before  mentioned ;  the  legs 
are  simple,  and  the  abdomen  is  long  and  slender,  with  a  long 
peduncle.  The  body  of  the  larva  is  short  and  thick,  tapering 
rapidly  towards  each  extremity ;  the  segments  ai-e  coi 
those  of  the  thorax  especially  being  smooth,  broad,  and  regu- 
larly convex,  while  the  abdominal  rings  are  provided  witli 
prominent  tubercles.  The  tip  of  the  body  is  quite  extensible, 
and  when  proti-uded  is  subacute,  terminating  in  a  small  knob- 
like  body,  formed  by  the  last  ring.  The  larvffi  of  this  genus 
differ  from  those  of  the  Vesparioi  s^ndApiaricB  known  to  ue 
by  having  a  few  hairs  scattered  over  tlie  body. 

In  the  pupa  the  antenn.-e,  iu  their  natural  position,  do  not 
quite  reaeh  to  the  second  pair  of  troclianters,  and  reach  only 
to  the  tip  of  tiie  maxillary  palpi.  The  tip  of  the  abdomen  is 
very  acute  and  elongated  unusually  far  beyond  the  ovipositor. 
On  the  head,  between  the  ocelli  and  antennae,  are  two  very 
prominent,  acute  tubercles,  and  the  abdominal  segments  are 
dentate  on  the  hind  edge.  Thus  both  the  lai-va  and  pupa 
would  seem,  by  their  anatomy,  to  be  unusually  active  in  their 
loose,  illy- constructed  cells,  which  do  not  coniine  their  food  so 
closely  as  in  the  other  wasps,  as  the  insects  on  which  tbey  prob- 
ably feed  have  a  greater  range  in  their  rather  roomy  cells.  April 
I8th  we  opened  several  stems  grown  in  the  open  air,  and 
found  both  lai-v£e  and  pupfe ;  the  latter  in  different  stages  of 
development.  The  cells  were  placed  in  the  closely  packed 
dnst  made  by  the  larva  of  an  ^geria,  or  directly  bored  in  the 
pith  of  the  plants.  There  were  six  such  cells,  each  with  its 
inhabitant,  within  a  space  an  inch  in  length,  some  laying  cross- 
wise, others  along  the  middle.     The  larvie  spin  but  a  very 
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slight  cocoon,  not  at  all  comparable  with  that  of  Crabro ;  the 
walla  of  the  cell  being  simply  liued  with  silken  threads.  Under 
other  cii-cnmstances,  i.  e.  where  the  cells  are  moi-e  exposed,  it 
is  not  unlikely  that  a  more  elaborate  cocoon  may  be  spun. 

Mr.  James  Angus  has  bred  numerous  specimens  of  Rliopa- 
lum  pedlcellcaum  Pack.,  from  stems  of  the  Rose,  Corconis,  Ja- 
ponica,  and  Spirsea,  gi-own  in  hot-houses  at  "West  Farms,  N.  Y. 
The  larva  is  a  quarter  of  an  inch  long. 

The  following  geneva  belong  to  the  subfamily  Pempkre- 
doninm : 

The  genua  Siigmus,  as  its  name  indicates,  may  at  once  be 
known  by  the  very  large  pteroatigma,  oA  well  as  the  unusually 
small  size  of  the  species.  The  body  of  the  laiTa  is  moderately 
long  and  slender,  cylindrical,  tapering  slowly  towards  both  ex- 
tremities. Tlie  rings  are  short,  very  convex,  subacutely  so, 
and  the  larva  is  of  a  beautiful  roseate  color.  Stlgmus  fratei-- 
nus  Say  burrows  in  the  stems  of  the  Syringa,  of  which  speci- 
mens liave  been  received  from  Mr.  Angus  with  the  larvse  and 
pupce. 

In  Cenotius  the  frant  naiTows  lapidly  towaicla  tlie  mseition 
of  the  mandiblea,  and  there  is  a  shoit  tnangular  enclosuie  on 
the  propodeum,  while  the  abdomen  is  shoiter  and  thicker  than 
in  Pemphredon,  a  closely  allied  genus ,  tlie  pedicel  ib  also 
longer.  The  larvtBof  Cemonvs  momatus  Hams  Ine  m  iiiegu- 
lar  bun'ows  in  the  elder,  like  those  of  Rhopalum  fiom  mIiicIi 
they  have  been  reared  by  Mr  Angus  Tliej  aie  known  by  the 
broad  flattened  head  and  bod^ ,  senate  side  and  teigum  of  the 
body,  and  lai^e,  conspicuously  bidentate  mandibles,  as  well  as 
by  the  peculiarly  flattened  abdominal  tip 

In  PfflssflZcecwB  the  labi'um  is  \eiy  piomment,  while  the  man 
dibles  are  very  large,  widening  tow  ards  the  tip,  and  m  the  com- 
mon P.  mandibictaris  Cresson  they  aie  white,  and  thus  lei^ 
conspicuous.  This  species  buiiows  m  company  with  the  othei 
wood- wasps  mentioned  abo^e  m  the  items  of  the  eldei  and 
syringa.  The  cells  are  lined  with  silk  The  wasps  appeal 
early  in  June,  Their  nests  are  tenanted  by  Chalcids  The 
female  stores  her  cells  with  Aphidet,  as  we  ha^  e  found  them 
abundantly  in  stems  of  plant=i  lecened  fiom  Mt   Angus 

The  genus  Paen  seems  to  be  a  degraded  Cerceris,  but  the 
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abdomen  is  pedicelled,  and  diffevs  from  Mimesa,  a  still  more 
slender-bodied  genus,  in  having  the  tip  of  the  abdomen  more  or 
less  grooved,  while  in  Mimesa,  it  is  flat  and  not  grooved  at  all, 
Paen  leucopus  Say  has  a  dense  silveiy  pile  on  the  front  of 
the  head,  with  black  antennae,  and  the  pedicel  is  rather  short. 

Ntssonid^  Lea«h.  In  this  family  the  head  is  transversely 
longer  and  leas  cubical  tlian  in  the  preceding  group  ;  the  ver- 
tex is  higher  and  more  convex,  while  the  front  is  narrow,  the 
clypeus  long  and  naiTOw,  the  eyes  long  and  narrow,  and  the 
antenuEB  ai-e  more  clavate  than  in  the  Crahronidce,  and 
the  propodeum  is  sometimes  armed  with  acute  spines,  while 
the  enclosed  space  is  smoothly  polished  or  striated.  The  wings 
ai'e  long  and  narrow,  and  the  abdomen  is  sessile  in  the  typical 
genera,  where  it  is  obconic,  but  clavate  when  pedicellate. 

In  Ih-ypoa^hn  the  body  is  long,  with  a  pedicellate  clavate 
abdomen.  In  Europe  "  Mr.  Johnson  has  detected  it  frequent- 
ing the  holes  of  a  post  pre-occupied  by  a  species  of  Odyneras, 
and  into  which  it  conveyed  a  small  round  ball,  or  pellet,  con- 
taining about  fifty  individuals  of  a  species  of  Aphis ;  this  the 
Odynems,  upon  her  return,  invariably  turned  out,  flying  out 
with  it,  held  by  her  legs,  to  the  distance  of  about  a  foot  ft-om 
the  aperture  of  her  cell,  where  she  hovered  a  moment,  and  tlien 
let  it  fall ;  and  tliis  was  constantly  the  case  till  the  Trypoxylon 
had  sufficient  time  to  mortar  up  the  orifice  of  the  hole,  and  tlie 
Odynerus  was  then  entirely  excluded ;  for  although  she  would 
return  to  the  spot  repeatedly,  she  never  endeavored  to  foi-cc 
the  entrance,  but  flew  off  to  seek  another  hole  elsewhere." 

T.  poUtum  Say  has  purplish  wings,  and  no  enclosure  on  the 
propodeum. 

T.  frigidum  Smith  lives  in  the  stems  of  Syringa,  from  which 
it  has  been  reared  by  Mr.  Angus.  The  thin,  delicate  cocoon  is 
long  and  slender,  enlarging  slightly  tcwards  the  anteiioi  end 

The  genus  Melhnus  (belonging  to  the  thud  subfamily  Mel 
lininoP;)  is  known  by  its  bioid  front  and  slendei  antennte, 
and  its  peilunculate  ibdomen,  while  in  AJyson  a  slender 
bodied  genus  it  is  lesaile  Mdlimiti  bimaaUaltis  Sa^  has  i 
black  head,  with  pile  tipped  antenn*  and  tiiooiate  yellow 
spots  on  the   abdomen        ilj  o     cppomlub  is  black  'viith  t\\o 
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yellow  spota  on  the  abdomen,  which  has  the  basal  ring  yel- 
lowish red  in  the  female. 

The  fourth  subfamily  is  the  Nyssonince,  so  named  from  Nys- 
son,  a  typical  genus. 

The  genus  Gorytea  ia  truly  a  mimetic  fom,  closely  simulat- 
ing the  genus  Odynerus,  one  of  the  Vespari<B.  The  fi-ont  of 
the  head  is  nan'ow,  while  tlie  clypeus  is  larger  than  usnal.  The 
species  are  nnmeroiis,  oceiuTing  late  in  tlie  summer  on  the 
flowers  of  Spirsea.  Qorytes  flavicornis  Haiiis  is  polislied  russet 
brown,  with  naiTOW  yellow  rings  on  tlie  abdomen,  tlie  pvopo- 
deum  is  smooth  and  polished,  and  the  basal  ring  of  the  abdomen 
is  black.  A  species  has  been  observed  in  Europe  pretruding 
her  sting  into  the  frotliy  secretion  of  Tettigoniie  li\'ing  on 
gi-aas,  and  canying  off  the  insect  to  provision  its  nest   with. 

Oxybehis  is  a  short,  stout,  black  genus,  with  whitisli  abdomi- 
nal spots,  and  stout  spines  on  the  thorax,  while  the  sessile 
abdomen  is  distinctly  conical.  "Its  prey  consists  of  Diptera, 
which  it  has  a  peculiar  mode  of  canying  by  the  hind  legs  tlie 
while  it  either  opens  the  aperture  of  its  bun'ow  or  else  forms  a 
new  one  witli  its  anterior  pair.  Its  flight  is  low,  and  in  skips ; 
it  is  veiy  active."  (Westwood.) 

Oxybelua  emarginatus  Say  has  two  oval  membranous  appen- 
dages to  the  metathorax,  and  is  a  common  black  species  found 
abundantly  on  the  flowers  of  the.Virgmia  Creeper. 

In  Mysson  the  body  is  a  little  longer,  naiTow  compared  witli 
tliat  of  Oxybelus,  while  tlie  tenniiial  joint  of  the  antennae  is 
thicltened,  flattened,  and  exca^'ated  beneath.  Ni/sson  lateralis 
Say  is  dull  black,  with  si?  light  spots  on  the  abdomen. 

The  species  of  Stizus  ai-e  of  large  size  and  easily  recognized 
by  their  hirsute  body,  stout  legs,  triangular  silvery  clypeus, 
and  the  high  transvei-se  vertex  of  the  head.  Tlie  propodeum 
has  a  faintly  marked  triangular  enclosure.  The  species  are 
very  rapacious,  paralyzing  gi'asshoppers  and  other  large  insects 
with  their  formidable  sting,  and  canying  tliem  off  to  prorision 
their  nests.  Professor  S.  Tenney  has  sent  us  a  specimen  of 
the  Dog-day  Cicada  (C,  canicnlaris)  which  Stizus  ^eciosus  had 
tims  stung.  Mr.  Atkinson  has  observed  the  same  fact,  and  lias 
found  tlie  deep  bun'ows  of  this  species,  tlie  hole  being  three- 
fourths  of  an  inch  in  diameter.  He  has  observed  it  feeding  on 
sap  running  from  a  tree. 
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The  species  of  Larea  are  smaller,  and  differ  from  those  of 
Stizus  in  the  long,  narrow,  very  prominent  labrnm,  the  shorter 
clypens,  broader  front  and  longer  abdomen,  the  tip  of  which  is 
withont  the  broad  snbtriangular  ai'ea  which  is  present  in  Stizus 
ajid  the  other  genei-a  of  this  family.  Larra  uninincta  Say  is  blaclt- 
ish,  with  a  single  reddish  band  on  the  second  abdominal  ring. 

Bbmbecid^  LatreiUc,  We  have  but  two  genera,  Benibex 
and  Monedida,  which  have  large  heads  and  flattened  bodies, 
bearing  a  strong  resemblance  to  Syrphus  flies  from  tlieir  similar 
coloration.  The  labriim  is  vei-y  large  and  loi^,  triangulai',  like 
a  beak.  -  The  species  are  very  active,  flying  rapidly  about 
flowers  with  a  loud  bum.  "The  female  Bembex  bniTows  in 
sand  to  a  considei-able  depth,  burying  various  species  of  Dip- 
tera  (Syiphidae,  Muscidte,  etc.),  and  depositing  her  eggs  at  the 
same  time  in  company  with  them,  upon  whicli  the  larvie,  when 
liatched,  subsist.  "When  a  sufficient  store  has  been  collected, 
the  parent  closes  the  mouth  of  the  cell  with  earth."  "  An 
anonymous  correspondent  in  the  Entomological  Magazine,  states 
that  B.jostnda  constructs  its  nests  in  the  soft  light  sea-sands 
in  the  Ionian  Islands,  and  appeal's  to  catch  its  pirey  (consisting 
of  such  flies  as  frequent  the  sand ;  amongst  others,  a  bottle- 
green  fly)  whilst  on  tlie  wing.  He  desci'ibes  the  mode  in 
which  the  female,  with  astonishing  swiftness,  scratches  its  hole 
with  its  forelegs  like  a  dog.  Bembex  taraata,-  according  to 
Latreille,  provisions  its  nests  with  BombijUi."  (Westwood.) 
Dufonr  states  that  two  Diptera,  Fanopea  camea  and  Tosophora 
fasciata,  the  latter  allied  to  Systrophus,  are  parasites  on  Bem- 
bex. Mr.  F.  G.  Sanborn  has  noticed  the  exceedingly  swift 
flight  of  our  common  Bembex  fasciata  Fabr.  on  sandy  beaches 
whei-e  it  is  found  most  abundantly. 

Monedula  differs  from  Bembex  in  its  slenderer  body,  more 
clavate  antennie,  and  its  shorter,  very  obtuse  labrum.  The 
body  is  smootlier,  and  most  generally  more  highly  colored  and 
more  gaily  spotted  than  in  Bembex. 

Monedula  Carolina  Fabr.  and  M.  A-fasdata  Say  are  comrrion 
southwards  of  New  England, 

Larridje  Leach.  Mr.  F.  Smith  defines  this  family  as  having 
"  mandibles  notched  exteriorly  near  the  base  ;  the  labrum  eon- 
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caaled,  with  a  single  spine  at  the  apex  of  the  intermediate 
tibife ;  the  abdomen  is  oyoid-conical." 

The  genus  Astata  is  a  large  hairy  form,  with  long  anteiinse 
and  palpi  and  an  elongated  prothorax.  Its  spiny  legs  show  its 
near  relationship  tothe  Sphegidce.  Astata  unicolor  Say  repre- 
sents the  genus  in  this  country. 

Tachytes  is  also  of  lai'ger  size  than  the  following  genus. 
It  is  covered  with  long  dense  golden  short  hairs,  with  a  trap- 
ezoidal front.  Tachytes  aurulentua,  Fabr.  is  rare  ;  it  frequents 
the  flo  wers  of  the  Asclepias,  as  we  have  found  pollen  n 
tached  to  the  spines  of  its  legs.  We  figure 
(89)  a  tarsus  of  a  wasp  belonging  probably  to 
this  genus,  received  from  Mr.  V.  T.  Chambers, 
showing  the  pollen  masses  of  Asclepias  at- 
tached to  the  spines. 

The  genus  Larrada  "  contains  those  species 
whicli  have  the  maiginal  cell  truncated  at  the 
apex  and  appendiculated  and  thi'ce  submai^inal 
cells,  the  first  as  long  as  the  two  following ; 
....  the  metathmax  [propodeum]  truncated 
posteriorly  elongate  the  sides  being  generally 
parallel ;  the  mandibles  are  large  and  arcuate,  *■'«■  sa. 

with  a  tooth  on  then  exterior  towards  tlie  base ;  abdomen 
ovate-conica!  acuminite  at  the  apex."  Larrada  argentata 
Beauv.  is  covered  with  silvery  pile.  It  is  a  slender  form,  with 
short,  nearly  unarmed  legs. 

A  Brazilian  species  of  Lairada,  according  to  Mi'.  H.  W. 
Bates,  builds  a  nest  conoposed  apparently  of  the  scrapings  of 
the  woolly  texture  of  plants ;  it  is  attached  to  a  leaf,  having  a 
close  resemblance  to  a  piece  of  German  tinder,  or  a  piece  of 
sponge.  The  cocoons  were  dark  brown,  and  of  a  brittle  consist- 
ency. The  reporter,  Mr.  F.  Smith,  adds  :  "I  am  not  aware  of 
any  similar  habit  of  building  an  extemal  nest  having  been  pre- 
viously recorded;  our  British  species  of  the  closely  allied 
genus  Tachytes,  are  burrowers  in  the  ground,  particularly  in 
sandy  situations ;  their  anterior  tarsi  are  strongly  ciliated,  the 
claws  bifid  and  admirably  adapted  for  burrowing.  On  examin- 
ing the  insect  which  constructed  the  nest  now  exhibited,  I  find 
the  legs  differently  armed;  the  anterior  pair  are  not  ciliated. 
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and  the  claws  are  simple  and  slender,  cleai-ly  indicative  of  a 
peculiar  habit  differing  from  its  congeners,  and  how  admii-ably 
is  this  illustrated  in  the  nest  before  us?" 

Sphegid^  Latreille.  Smith  defines  this  family  as  having 
"the  posterior  margin  of  the  prothorax  not  prolonged  liack- 
wards  to  the  insertion  of  the  wings,  and  anteriorly  produced 
into  a  neck,  with  the  abdomen  petiolatetl."  The  very  foasorial 
legs  ai-e  long  and  spiny,  the  postedor  pair  being  of  unusual 
length.  The  mandibles  ai-e  lai-ge,  curved,  narrow,  and  acute, 
the  base  not  being  toothed  externally,  and  the  antennae  are 
long  and  filiform.  The  species  are  often  gaily  colored,  being 
ornamented  with  blade  and  red;  brown  and  red,  or  ai-e  entirely 
black,  or  blue.  They  love  the  sunshine,  are  very  active,  rest- 
less in  their  movements,  and  have  a  powerful  sting. 

The  sting  of  these  and  otlier  wasps  which  store  up  insects  for 
their  young,  penetrates  the  nervoiis  centres  and  paralyzes  the 
victim  without  depriving  it  of  life,  so  that  it  lives  many  days. 
A  store  of  living  food  is  thus  laid  up  for  tlie  young  wasp. 
After  being  stung  the  cateipillai's  will  transform  into  cluys- 
alids,  though  too  weak  to  change  to  moths.  Mr.  Gueinzius, 
who  resides  in  South  Africa,  observes  that  "large  spiders 
and  caterpillars  became  immediately  motionless  on  being  stung, 
and  I  cannot  help  thinking  that  the  poisonous  acid  of  Hymen- 
optera  has  an  antiseptic  and  preserving  property ;  for  cater- 
pillars and  locusts  retain  their  colors  weeks  after  being  stung, 
and  this,  too,  in  a,  moist  situation  under  a  burning  sun." 

These  insects  either  make  their  nests  in  the  sand,  or,  like  the 
succeeding  family,  are  "mud-daubers,"  building  their  cells  of 
mud  and  plastering  them  on  walls,  etc. 

The  tropical  genus  Amj^tdex  is  more  closely  allied  to  the 
preceding  family  than  the  other  genera.  The  species  are 
brassy  green.  Dr.  G.  A.  Perkins  has  described  in  the  Ameri- 
can Naturalist,  vol.  1,  p.  293,  the  habits  of  a  wasp,  probably 
the  Ampukx  Sibirica  Fabr.,  which  inhabits  Sierra  Leone,  and 
oviposits  in  the  body  of  the  cockroach.  The  dead  bodies  of 
the  cockroaches  ai'e  often  found  with  the  empty  cocoon  of  the 
wasp  occupying  the  cavity  of  the  abdomen. 

A  species  of  this  genus,  abundant  at  Zanzibar  at  certain  sea- 


>v  Google 


SPHEGID^.  167 

sons,  was  frequently  observed  by  Mr.  C.  Coolce  to  attack  the 
eockroach.  Tke  cockroach,  as  if  cowed  at  its  presence,  im- 
meiHately  yields  without  a  struggle.  The  Ampules  stings 
and  pai'alyaes  its  victim,  and  then  flies  away  with  it, 

Gklorion  is  closely  allied,  containing  blue  and  metallic  gi'cen 
species,  often  with  goldeii  yellow  wings.  CIdorion  cyaneum 
DaUb.,  a  blue  species,  is  found  in  the  Southern  States. 

The  genus  JPriononyx  "  differs  from  the  genus  Spbex  in  hav- 
ing the  claws  quadi'identate  beneath  at  their  base ;  the  neurar 
tion  of  the  wings  and  the  form  of  the  abdomen  are  the  same  as 
in  Marpactopus,".  which  is  found  only  in  the  tropics  and  Aus- 
tralia. Priononyx  TJiomce  is  found  from  South  Cai-olina  to 
Brazil,  including  the  West  Indies. 

The  genus  Sphex  is  quite  an  extensive  one.  The  head  is  as 
wide  as  the  thorax ;  the  antennsB  are  filiform,  mandibles  large, 
and  acute,  bidentate  vritliin,  the  teeth  notched  at  their  base, 
forming  a  radimentary  tooth,  the  apical  tooth  being  acute. 
The  thorax  is  elongate-ovate,  truncated  behind,  with  a  trans- 
verse collai-  (prothorax).  The  fore  wings  have  one  marginal 
and  three  submai-ginal  cells  j  the  inai'ginal  cell  elongate,  rounded 
at  its  apex ;  the 
first  submarginal 
cell  as  long  as  the 
two  following.  The 
abdomen  is  pedun- 
culated, conically 
ovate,  and  the  an- 
terior tarsi  are  cili- 
ated in  the  females. 

Spliex  idmeumo- 
nea  Linn.  (Figure 
90)  is  a  large  rust- 
red  species,  with  a 
dense    golden    pu-  Fig-  m. 

bescence.  It  is  common  from  Massachusetts  southwards.  In 
the  last  week  of  July,  and  during  August  and  early  in  Sep- 
tember', we  noticed  nearly  a  dozen  of  these  wasps  busily  en- 
gaged in  digging  their  holes  in  a  gravelly  walk.  In  previous 
I  they  were  more  numerous,   burrowing   into  grassy 
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banks  near  the  walk.  The  holes  were  four  to  six  inches  deep. 
In  beginning  its  hole  the  wasp  dragged  away  with  its  teeth  a 
etone  one  half  as  lai'ge  as  itself  to  a  distance  of  eight  inches 
fi'om  the  hole,  wliile  it  pushed  away  others  with  its  head.  In 
beginning  its  burrow  it  used  its  large  and  powerful  jaws  almost 
entirely,  digging  to  the  depth  of  an  inch  in  five  minntes,  com- 
pleting its  hole  in  about  half  an  hour.  After  having  inserted 
its  head  into  the  hole,  where  it  loosened  the  eai'th  with  its 
jaws  and  thi'ew  it  out  of  the  hole  with  its  jaws  and  fore 
legs,  it  would  retreat  backwards  and  push  the  dirt  still 
farther  back  from  the  mouth  of  the  cell  with  its  hind  legs.  In 
cases  where  the  farther  progress  of  the  work  was  stopped  by  a 
atone  too  large  for  the  wasp  to  remove  or  dig  ai-ound,  it  would 
abandon  it  and  begin  a  new  hole.  Just  as  soou  as  it  reached 
tlie  required  depth  the  wasp  fiew  a  few  feet  to  the  adjoining 
bank  and  falling  upon  an  Oi'chelimum  vulgare  or  O.  gracile, 
stung  and  pai'alyzed  it  instantly,  bore  it  to  its  nest,  and  was  out 
of  sight  for  a  moment,  and  wliile  in  the  bottom  of  its  hole 
must  have  deposited  its  egg  in  its  victim.  Eeappeai-ing  it  be- 
gan to  draw  the  sand  back  into  the  hole,  scratching  it  in  quite 
briskly  by  means  of  its  spiny  fore  tarsi,  while  standing  on  its 
two  hind  pairs  of  legs.  It  thus  threw  in  half  an  inch  of  dirt 
upon  the  grasshopper  and  then  flew  off.  In  this  way  one  Sphex 
will  make  two  or  three  such  holes  in  an  afternoon.  The  walk 
was  hard  and  composed  of  a  coarse  sea^gravel,  and  the  rapidity 
with  which  the  wasp  worked  her  way  in  with  tooth  and  nail  was 
raaiTellous. 

Sphex  tibialis  St,  Faigeau  is  a  black,  stout,  thick  insect. 
Mr.  J.  Angus  has  reai-ed  this  species,  sendmg  me  the  laiT»  in 
a  cavity  previously  tunnelled  by  Xylocopa  Vu^nica  in  a 
pine  board.  The  hole  was  six  inches  long,  and  the  oval  cylin- 
drical cocoons  were  packed  loosely,  either  side  by  side,  where 
there  was  room,  or  one  a  little  in  advance  of  the  other.  The 
interstices  between  them  were  filled  with  bits  of  rope,  which 
had  perhaps  been  bitten  up  into  pieces  by  the  wasp  itself ;  while 
the  end  of  the  cell  was  filled  for  a  distance  of  two  inches  with  a 
coarse  sedge  arranged  Ln  layers,  as  if  rammed  in  like  gun-wad- 
ding. The  cocoons  are  eighty  to  ninety  hundredths  of  an  inch 
long,  oval  lanceolate,  somewhat  like  those  of  Pompilus.     They 
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consist  of  two  layers,  the  outer  very  thin,  the  inner  tough, 
parchment-like.  The  larvse  hybernate  and  turn  to  pupte  in 
the  spring,  appearing  in  the  summer  and  also  in  tlie  autumn. 

The  larva  is  cylindrical,  with  the  pleui'al  ridge  prominent, 
and  with  no  traces  of  feet ;  the  heatl,  which  is  small  and  not 
prominent,  and  rather  narrow  compared  with  that  of  Pelopteus, 
ia  bent  inwards  on  the  breast  so  that  the  mouth  reaches  to  the 
sternum  of  the  fourth  abdominal  ring.  The  posterior  half  of 
each  ring  is  much  thickened,  giving  a  crenulated  outline  to  the 
tergum.     The  abdominal  tip  is  obtuse. 

Sphex  Lanierii  Guerin,  accoi-ding  to  Smith  (ProceedingB 
of  the  Entomological  Society  of  London,  Feb.  7,  1859),  con- 
structs its  nest  of  a  cottony  substance,  filling  a  tunnel  formed 
by  a  large  curved  leaf.  The  species  of  the  genus  Tie  ^up 
posed  to  buiTow  in  the  giound,  and  the  two  t-ises  abo\e 
cited  show  an  interesting  dneigence  flom  thi9  habit  Mi 
Smith  adds,  that  in  "the  Sphe^  which  constructs  the  nest  in 
the  rolled  leaf,  the  anterior  taisi  are  found  to  he  ^eiy  sbghtlj 
ciliated,  and  the  tibite  almost  destitute  of  spmes  thus  afloiding 
another  instance  proving  that  ditteience  of  itructiue  is  mdiea 
tive  of  diflference  of  habit." 

The  genus  Pdopceua  is  of  a  slighter  foim  tlian  in  Sphex,  the 
body  being  longer  and  slendeier  the  cl^peus  is  as  bio'ul  as 
long,  triangulai'  above,  in  front  conie\  or  pioduced  ind  end 
ing  in  two  teeth.-  The  outer  costal  ceil  is  lanceolate  oval,  the 
second  subcostal  cell  subtrapezoidal,  being  widest  above  ;  it  is 
also  somewhat  longer  than  broad.  The  fli-st  median  cell  is  very 
long  and  narrow,  much  more  so  than  usual.  The  pedicel  of 
the  abdomen  is  long,  Uie  first  joint  in  the  male  being  oftcii  as 
long  as  the  remainder  of  the  abdomen. 

The  larva  of  P.  ccerideus  Linn,  is  much  like  that  of  Sphex, 
having  a  cylindrical  body  with  the  rings  thickened  posteriorly. 
It  diifers  fl-om  that  of  Pompilns  in  its  longer  and  nan'ower  head, 
the  short  bi-oadly  trapezoidal  clypeus,  and  the  distinctly  marked 
exserted  labrum.    The  mandibles  are  long  and  tridentate. 

The  pupa  (of  P.  flavipes)  diifers  from  that  of  the  VesparicB 
in  having  the  head  more  raised  fl'om  the  breast ;  the  palpi  ai'e 
not  partially  concealed,  as  they  may  be  easily  seen  for  their 
whole  length.  The  long  curved  mandibles  cover  the  base  of  the 
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masjllro  and  lingua,  and  the  antennse  reach  to  the  posterior  coxse. 
The  maxillEe  ai'e  slender,  not  reaching  to  the  tip  of  the  labium. 

The  female  usually  provisions  her  cells  (Flat«  5,  Fig,  14)  with 
spiders.  The  cells  are  constructed  of  layers  of  mud  of  unequal 
length,  and  formed  of  little  pellets  placed  in  two  rows,  and  di- 
verging from  the  middle.  They  are  a  little  over  an  inch  long, 
and  from  a  half  to  thi'ee-quai'ters  of  an  inch  wide,  and  ai-e  some- 
what three-sided,  the  inner  side  next  the  object,  either  stone- 
walls or  raftei's,  to  which  it  is  attached,  being  flat.  As  the 
earthen  cells  sufficiently  protect  the  delicate  larvie  within,  the 
cocoons  are  veiy  tliin,  and  brown  in  color. 

The  cells  of  Pelopmus  Jlavipes  from  Brownville,  Texas;  col- 
lected by  an  United  States  omeei-  and  presented  to  the  Boston 
Society  of  Natural  History,  contained  both  spiders  and  numer- 
ous pupiB  of  a  fly,  Sarcopkaga  nudipennis  hoew  (MS)  wliich  is 
somewhat  allied  to  Tachina.  These  last  hatched  out  in  mid- 
summer a  few  days  before  the  specimens  of  Pelopseus.  It  is 
most  probable  that  they  were  parasitic  on  the  latter.  Tliese 
specimens  of  P,  flavipes  wei-e  more  highly  ornamented  with  yel- 
low than  in  those  found  northwards  in  the  Atlantic  States, 
the  metathorax  being  crossed  by  a  broad  yellow  band. 

The  genus  Am/mopMla  is  a  long  slender  form,  with  a  petio- 
late  abdomen,  the  tip  of  which  is  often  red.  The  petiole  of  the 
abdomen  is  two-jointed,  and  very  long  and  slender,  being 
longer  than  tlie  fusiform  part.  In  the  males  the  petiole  is  in 
some  species  much  shorter.  The  wings  are  small,  with  the  apex 
more  obtuse  than  usual ;  the  second  subcostal  cell  is  pent^- 
onal,  and  the  tliird  is  broadly  triangular. 

Westwood  states  that  "the  species  inhabit  sandy  districts, 
in  which  A.  sabulosa  forms  its  bun-ow,  using  its  jaws  in  bur- 
rowing ;  and  when  they  are  loaded,  it  ascends  backwai-ds  to 
the  mouth,  turns  quickly  around,  flies  to  about  a  foot's  distance, 
gives  a  sudden  turn,  throwing  the  sand  in  a  complete  shower 
to  about  six  inches'  distance,  and  again  alights  at  the  mouth 
of  its  burrow." 

"Lati-eille  states  that  this  species  provisions  its  cells  with 
cateriJillars,  but  Mr,  Shuckard  states  that  he  has  observed  the 
female  dragging  a  very  large  inflated  spider  up  the  nearly  per- 
pendiculaj-  side  of  a  sand-bank,  at  least  twenty  feet  high,  and 


>v  Google 


rOMTIUD^.  171 

that  wbilat  burrowing  it  malies  a  loud  wliirriiig  buzz  ;  and,  in 
tlie  Transactions  of  tlie  Entomological  Society  of  London,  lie 
states  tliat  he  has  detected  both  A.  sabulosa  and  A.  hirsuta 
dr^ging  along  large  spiders.  Mr.  Ciirtia  observed  it  bury 
tlie  caterpillai-a  of  a  Noetua  and  Geometra.  St.  Fargeau,  how- 
ever, states  that  A.  sabulosa  collects  caterpillars  of  large  size, 
especially  those  of  NoctnsE,  with  a  surprising  perseverance, 
whereas  A.  areriaria,  forming  a  distinct  section  in  the  genus, 
collects  spiders."     (Westwood.) 

Ammophila  cementaria  Smith,  and  A.  umana  Klug,  are  the 
more  common  species  in  this  country  ;  tliey  are  red  and  white, 
while  A.  luctuosa  Smith  is  a  black,  shorter,  stouter,  more  hii-sute 
species.  They  may  all  be  seen  flying  about  hot  sandy  places, 
and  alighting  near  wells  and  standing  water  to  di'ink. 

PoMPiLiD^  Ijeaoh.  In  this  family  the  body  is  oblong,  the 
sides  often  compressed,  and  the  head  shorter,  when  seen  from 
above,  being  more  trans- 
versely ovate  than  in 
the  preceding  family. 
The  antennee  are  long, 
not  geniculate,  and  in 
the  males  are  stouter 
and  with  shorter  joints 
than  in  the  females. 
The  eyes  are  narrow 
oval,  and  the  maxillary 
palpi  are  sis,  and  the 
labial  palpi  four-jointed. 
The  prothorax  is  ex- 
tended on  the  sides  back 
to  the  base  of  the  wings, 
which,  latter  are  lai-ge  and  broad,  the  fore  pair  having  three 
subcostal  cells.  The  legs  are  very  long  and  slender,  with  thick 
slender  spines.  The  Pompilidce,  of  which  about  seven  hun- 
dred species  are  known,  have  a  wide  geographical  range,  from 
the  temperate  zone  to  the  tropics.  Like  the  SpkegidiB,  they 
oviposit  in  the  body  of  other  insects,  storing  their  nests,  usually 
built  in  the  sand,  with  spiders  and  caterpillars. 

The  head  of  PoTiipiliiS  (Fig.  91)  is  a  little  longer,  seen  from 
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above,  than  in  the  other  genera ;  the  front  of  the  head  is  about 

a  third  longer  than  broad.  The  antemiee  are  long  and  fili- 
form and  sometimes  crenidate,  as  in  Figure  91  tt,  in  tlie 
males;  the  mantlibies  are  stout,  broad,  sabre-shaped, 
being  much  curved,  with  low  flattened  teeth,  and  the 
maxillary  palpi  are  longer  tlian  the  labial  palpi.  The 
wings  are  rather  broad,  with  the  three  subcostal  cells 
Ij-ing  in  a  straight  row.  The  abdomen  is  slightly  com- 
pressed, and  equals  in  length  the  remainder  of  the 
body.  The  sting  is  very  large  and  formidable,  and  ex- 
cessively painful,  benumbing  the  parts  it  enters.    They 

rig-nin.jy.g  exceedingly  active,  running  and  flying  over  sandy 

places  like  winged  spiders. 

There  are  about  five  hundred  species  of  this  genus  described. 

They    are   usually  shining  black  or  deep  bluish  black,  with 


smoky  or  reddish  wings,  and  sometimes  a  reddish  abdominal 
band.  This  genus  is. interesting,  as  affording  in  its  foi-m  a 
mean  between  the  globular  thorax  and  short  body  of  the 
Apiariis  and  the  elongated  body  of  the  IcJtneumonidce. 

The  PompUus  formosits  Say  (Fig.  92),  called  in  Texas  the 
Tarantnlarkiller,  attacks  that  immense  spider  tlie  Mygale  Hentssii, 
and,  according  to  Dr.  G.  Lincecum  (American  Naturalist,  May, 
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Fig.  ftl. 


1867),  paralyzes  it  with  its  formidable  sting,  and  inserting  an 
;  in  its  body,  places  it  in  its  nest,  dog  to  the  depth  i  of  five 
inches.  There  is  but  a  single  brood, 
1  produced  in  June,  whieh  is  killed  off  by 
the  fi'osts  of  November,  This  species 
feeds  in  summer  "upon  the  honey  and 
pollen  of  the  flowers  of  the  Elder,  and 
'  of  Vitia  ampekipsis,  the  Vii^inia  Creeper ; 
tat  its  favorite  nourisb'ment  is  taken  from 
the  blossoms  of  Asdepias  quadrifolium." 
(Lincecum.)  P.  cylindricm  Cresson  (Fig.  93,  wing)  is  one  of 
our  smallest  species,  being 
from  three  to  Ave 
long.  It  oecui's  n 
South  and  Fest.  P 
Cresson  (Fig.  94,  wing)  n 
habits  Colorado  Te  to  ^ 
P.  Marice  Cresson  (F  g  95 
?  enlai-ged)  is  a  bei  t  ful 
and  rare  species  fo  1 
Pennsylvania.  The  genus 
Prioaiemis  is  chaiicte  ize  1 
by  the  two  hind  pa  of 
tibtie  being  serrated  ( 5 
Fig.  96,  a,  wing  b  1  os 
tenor  leg ;  c,  ante  or  leg)  a  d  by  the  want  of  si  nes  on  the  an 
terlor  legs.  P.  u  fas  atus  Sai  s  1  w  le  si  read  spec  ea  1  1 
B  a  readily  recognized  by  the  deep  black 

color  of  the  body,  the  yellow  an- 
tennse  and  the  large  yellow  spot  at 
the  tip  of  each  anterior  wing. 
,  The  genua  Agenia  (Fig.  97,  a, 
wing ;  b,  posterior  leg)  diffei-s  in 
having  smooth  legs.  A.  brevis  Cres- 
son (Fig.  98,  wing)  is  a  little  spe- 
A.  congruuB  Cresson  (Fig.  99,  wing) 
was  captured  in  West  Virginia ;  and  A.  accephts  Cresson  (Fig. 
1.00,  wing)  in  Geoi^a.  The  genus  Notocypkus  (Fig.  101, 
$,  wing),  is  found  in  Brazil  and  Mexico.     Planiceps  (Fig.  102, 


Fig   S6 
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ig)  contains  a  few  species,  of  which  P.  niger  Cresson,  an 
i  found,  in  Connecticut.  Aponia  (Fig. 
103,  wing)  coutsons  a  single  American 
species,  A.  fasdatus  Smith,  taken  in 
North  Carolina. 

From  Mr.  F.  G.  Sanborn  we  have  re- 
ceived the  larva  and  cocoon  of  Pompilus 
^'S'  ^-  fimerens  St.  Farg.,  a  small  black  spe- 

cies, which  builds  its  nest  in  fields.  The  larva  is  short  and 
broad,  with  the  lateral  region  rather  prominent,  and  the  tip  of 
the  abdomen  rather  acute.  It  differs 
from  Pelopffius  in  its  stouter,  rather  flat- 
tened body,  and  thicliened  segments, 
though  as  our  specimen  is  preserved  in 
alcohol  these  characters  may  have  be- 
come exaggerated.  It  more  nearly  i 
eembles  Pelopseus  in  its  transverse 
clypeus,  thin  bilobate  labrum,  and  the 
stout  mandibles,  which  are,  however,  ' 
much  stouter  than  in  Pelopteus,  while 
the  whole  head  is  shorter,  broader,  and 
rounder.  It  is  probable  that  this  pecu- 
liar form  of  the  head  (which  as  in  Sphex 
is   bent   beneath   the   breast),   together  rig.  103.  ~ 

with  the  broad  transverse  clypeus;  and  broad,  short,  bilobate, 
thin,  transparent  labrum,  and  especially  the  unidentate  short, 
broad  mandibles  are  family  characters,  sep- 
arating the  larv*  of  this  group  from  those  of 
:  t\\e:  Sphegid<K.  The  cocoon  is  ovate,  long, 
and  slender,  much  smaller  at  one  end  than 
the  other,  not  being  so  regulai-ly  fusiform 

Ceropalea  differs  from  the  foregoing  gen- 
Fig.  100.  era  in  its  broad  head,  its  much  shorter  ab- 
domen ;  and  also  in  the  eyes  being  a  little  excavated,  in  the 
depressed  labium,  the  narrow  front,  which  dilates  above  and 
below  the  middle,  and  in  the  greatly  elongated  hind  le^,  gen- 
erally banded  with  red  or  whitish.  Ceropalea  bipunctata  Say 
is  generally  distributed  throughout  the  United  States.      It 
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ia  easily  recognized  by  the  black  body  and  legs,  and  red  pos- 
terior femora,  and  is  six  lines  loi^.     C.  Robinsonit  Ci'Cf 
(Fig.  104,  <J )  is  an  elegant' 
species    found    in    West 
Virginia.  An  allietl  genus 
is  Myg^iimia    (Fig.    105,  < 
wing)  containing  M.  Mex- 
icana  Cresson  and  M.  '■ 
(MtoaDahli).,  two  Mexican 


In  the  genus  Pepsis 
(Fig.  106,  wing)  the  niax- 
illaiy  and  labial  palpi  are 
of  equal  length.  The  spe- 
cies are  large,  some  of 
tliem  being  among  the  lar- 
gest of  Hymenoptera,  and  '''8-  "'*■ 
are  generally  indigo-blue  in  color.  Pepsis  lie-roa  Uahlbom  i- 
found  in  Cuba;  it  is  two  inches  long.  P.  ajcamn  Linn., 
which  is  blackish-blue,  with 
I  blue  abilomen  and  wings, 
the  latter  reddish  at  the 
apex,  has  been  described  by 
Beauvois  from  the  United 
States,  while  P.  clegans  St. 
Farg.  also  occurs  in  the 
Southern  States. 

P.    formosa    Say   affords 
anotlier  example  of  a  species 
Fig.  itie.  common  to  both  sides  of  the 

Rocky  Mountains,  as  it  has  been  found  both  in  Texas  and  Cal- 
ifornia. It  is  black,  with  bluish  or  greenish  reflections,  with 
bright  fleiy  red  wings,  and  is  thirteen  to  eighteen  lines  long. 


ScoLiAD^  Leach.  This  family  forms  a  group  very  easily 
distinguished  from  the  Bembeeidw  or  Chrt/sididcB,  as  well 
as  the  Po  mp  ilidce ,  by  the  broad  front,  the  small  indented  eyes, 
and  the  great  sexual  differences  in  the  antennse,  those  of  the 
male  being  long  and  slowly  thickened  towards  the  tip,  while  iti 
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the  female  they  are  short,  thick,  and  elbowed  on  the  second 
joint.  The  elyiDeus  is  large,  irregnlaily  quadiilateral,  becom- 
ing shorter  in  the  lower  genera,  and  the  labrnm  ia  small, 
scarcely  exserted,  while  the  mandibles  are,  in  the  female  es- 
pecially, large  and  broad.  The  prothorax  is  very  squai'e  in 
front.  In  the  fore-wings  ai-e  thi-ee ,  subcostal  spaces.  The 
abdomen  in  the  typical  genu's  (Scolia)  is  broad  and  flat  longer 
thm  the  rest  of  the  bodj  The  abdomen  of  Mutdla  approaches 
that  of  tl  e  Ck  yatd  d£  la  ha\mg  the  second  iing  mm,h  en 
larged  oier  the  others  The  miles  usually  ha\e  tlie  anal 
stjlets  \ei\  piominent  nhile  the  stmg  of  the  female  is  very 
poweiflil  The  bodj  iiid  legs  aie  generally  \eTj  hnsute  an  1 
the  first  tttsal  joint  is  as  long  as  the  til  i« 

The  genus  &a2  jja  is  casilj  lecognizel  bj  its  snijrth  «lenler 
body  being  ornamented  with  jellow  with  transverse  t  in  Is  on 
the  abdomen.  The  head  is  long  \eiy  comex  m  fiont,  anl 
the  antennae  are  clavate;  the  piothoras  is\erj  broad  gnmg 
an  oblong  appearance  to  the  thoiai  The  legs  are  '(lender  and 
smooth.  It  is  said  to  be  parasitic,  laj  ing  its  eggs  m  the  cells 
of  Osmia.    Sapyga  Martinii  of  Smith  is  found  northward 

The  species  of  Scolia  are  often  of  great  size  being  black 
and  very  hirsute,  with  the  labium  composed  of  thiee  hneai  di- 
visions; the  abdomen  alone  being  banded  or  spotted  with 
yellow  on  the  sides.  They  are  found  m  the  hottest  phce-i 
about  strongly  scented  floweis  In  Europe,  bcolia  bicuiitu 
"makes  its  burrows  in  sand-banki,  to  the  depth  of  sixteen 
inches,  with  a  very  wide  mouth , "  and  it  is  piobable  that  the 
nest  is  stored  with  grasshoppers. 

Scolia  quadrimaculata  Fabr.  is  found  in  the  Middle  and 
Southern  States.  The  larva  of  Scolia  fiavifrons  was  found  by 
Passerini  to  live  in  the  body  of  the  lamellicom  beetle,  Oiyctes 
nasicomis.  In  Madagascar,  Scolia  oryctophaga  lives  on 
Oryetes  simia,  according  to  Coquerel. 

Professor  Sumichrast  states  that  at  Tehuacan  (Department 
of  Puebla)  the  Scolia  Amteca  Sauss,  is  very  common ;  and  is 
particularly  abundant  in  the  leather  tanneries,  which  leads  him 
to  think  that  the  females  of  this  species  also  deposit  their  eggs 
under  the  epidermis  of  the  larva  which  abounds  in  the  tan. 

Tipliia  is  black  throughout  and  rather  hirsute.    The  antennte 
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Me  shorter  than  in  Scolia  or  Myzine  ;  the  clypens  ia  also  shorter, 
while  the  prothorax  is  longer.  In  the  fore-winga  the  outer  cos- 
tal cell  is  short,  broad,  angulated,  oval ;  and  of  the  two  sub- 
costal cells,  the  outer  one  is  broad  and  triangular,  twice  as  long 
as  broad,  while  the  first  mediaai  cell  is  regularly  short  rhom- 
boidal,  much  more  so  than  in  the  other  genera. 

The  females,  aeeording  to  Westwood,  "make  perpendicular 
burrows  in  sandy  situations,  for  the  reception  of  their  eggs ; 
hat  the  precise  food  stored  up  for  the  larvee  has  not  been  ob- 
served." Tiphia  inomata  Say  is  a  common,  species  with  ns, 
and  flies  low  over  sandy  places  early  in  the  season. 

The  short  oval  head,  the  large  eyes,  short  meso-scutum, 
large  meso-scutellum,  and  the  flattened,  rather  smooth  body, 
characterize  the  genas  Mysd-ne.  The  females  are  very  different 
ih)m  the  males,  the  two  sexes  being  for  a  long  time  considered 
as  separate  genera.  The  female,  especially,  diffen^  ui  the  great 
length  of  the  square  prothorax,  which  is  very  broad  and  convex 
in  front.  In  the  male  the  eyes  are  lunate,  while  in  the  female 
they  are  small,  entire,  and  remote.  In  its  general  form  the  fe- 
males much  resemble  Scolia,  while  the  males  are  long  and  nar- 
row, with  broad  yellow  bands,  especially  on  the  abdomen,  and  a 
large  exserted  sting-like  oi^an.  Myzine  sexcincta  Fabr.  is  seen 
fVom  New  England  southwards,  flying  low  over  hot  sandy  plaees. 
The  genua  Elis  is  closely  allied.  Snraichrast  (American  Nat- 
uralist, vol.  2),  surmises  that  MHis  costalis  St.  Farg.  lives  on 
certain  Scarabseides,  which  undergo  their  metamorphosis  in  the 
formicary  of  CEcodoma  in  Mexico. 

Mdtillakl*;  Latreille.  This  interesting  family  is  ehai-aeter- 
ized  by  the  females  alone  being  wingless,  though  Morawitz  says 
that  wingless  males  occur  in  two  species  ;  and  by  the  absence, 
generally,  of  the  three  ocelli.  In  Mutilla  and  Myrmosa  the 
thorax  is  still  high,  compressed,  and  oblong  cuboidal,  and  ex- 
cept in  the  closely  united  tei^al  pieces  the  females  do  not  greatly 
recede  from  the  type  of  the  winged  naalea.  The  species  aro 
very  equal  in  size,  are  blacli,  or  black  and  red,  and  either 
smooth  or  hirsute. 

The  antennae  are  inserted  low  down  on  the  front,  the  clypeus 
being  very  short  and  broadly  ovate  (especially  in  Myrmosa), 
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or  it  is  indented,  as  in  Mntilla.  The  tongue  is  shorter  than  usual, 
The  sides  of  the  thorax  contract  in  width,  both  before  and  be- 
hind. The  meso-scutum  is  aquarer  than  usual,  while  the  meso- 
scutellum  is  much  narrower  and  longer,  and  the  propodeum  is 
squarely  truncated  behind,  thus  presenting  a  full  convex  surface. 
The  abdomen  is  not  much  longer  than  the  rest  of  the  body,  be- 
ing shorter  than  usual.  In  all  these  characters  this  family  shows 
its  affinities  to  the  Ants.  The  wings  are  very  dissimilar-  iu  the 
different  genera.  In  Myrmosa  the  neuration  closely  approaches 
that  of  Sapyga,  while  in  the  larger,  more  a«ute  primaries  of 
Mutilla,  and  especially  in  the  short  enter  costal  cell,  and  short 
open  pterostigma,  the  latter  geniis  differs  from  the  others. 

The  male  of  Scleroderma  closely  mimics  the  Pr octo- 
trypidm,  the  veins  of  the  wings  being  absent,  while  the 
form  of  the  head  and  abdomen  also  reminds  us  of  some  genera 
in  tliat  family.  The  wingless  female  is  very  different,  having 
more  of  the  form  of  Mutilla,  with  a  large  oblong  head  and  long 
acutely  conical  abdomen.  The  species  are  minute  and  rarely 
met  with.     S.  contracta  Westwood  is  found  in  "Carolina." 

In  the  female  Methoea  the  eyes  are  very  long,  and  the  seg- 
ments of  the  abdomen  are  widely  sepai'ated,  much  as  in  the 
ants.    Metlioca  Canad&n.sis  Smith  is  shin- 
ing black,  and  slightly  vUlose. 

The  species  of  Myi'Dioaa  may  be  known 
by  the  very  short  clypeus,  tlie  broad  ver- 
tex, and  the  rings  of  the  abdomen  of  the 
male  being  unusually  contracted.     The 
Fig.  lOT.  abdomen    of  the    female   is    cylindrical, 

about  twice  as  long  as  broad,  and  thickest  on  the  second  ring. 
The  rings  are  densely  hirsute  on  the  hinder 
edge.  Myrmosa  unioohr  Say  (Figs.-  107, 
male ;  108,  female)  is  widely  distributed.  "We 
ha've  taken  this  species  m  Maine,  while  sex 
ually  united  early  m  June  The  wingless 
female  is  like  an  ant,  and  is  pale  reddish  on 
the  thoiax  and  basal  img  of  the  abdomen.  Pi?  iob 

and  the  antennte  and  feet  are  concoloiou'<,  while  the  head  and 
remaining  ^bdommil  rings  are  much  darkei  It  is  20  inch 
long      The  mile  is   2S  inch  long  ind  entiieh  blick 
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The  genus  Mutilla  is  a  -very  extensive  one,  imd  enjoys  a  wide 
geographical  range.  It  is  througliout  stouter  than  Mymtosa, 
the  head  is  more  cubical,  and  the  thorax  and  abdomen  is 
shorter,  the  tip  of  the  latter  being  somewhat  truncated. 

The  wingless  female  closely  resembles,  both  in  its  form  and 
motions,  a  worker  ant.  The  body  is  coai-sely  graimlated  and 
either  naked  or  densely  hirsute,  and  of  a  scarlet,  black,  or  pale 
red,  or  brown-black  color.  The  females  ai'e  found  running  in 
hot  sandy  places,  and  hide  themselves  quickly  when  distui-bed, 
while  the  males  freqnent  flowers.  Mutilla 
ocddentcdis  is  a  large  species.  It  is  of  a 
beautiflil  scarlet  color  and  is  armed  with  a 
very  powerful  sting.  According  to  Profes- 
sor A.  E.  Ven'ill  this  species  was  found  by 
him,  at  New  Haven,  to  construct  deep 
boles  in  a  hai-d  beaten  path,  storing  its  nest 
with  insects.  Tliis  species  is  also  said  hy 
Kirby  to  he  very  active,  "taking  flies  by  surprise."  (West- 
wood.)  Mr.  VeiTill  noticed  that  this  insect  malres  a  slight 
creaJiing  noise.  The  larvfe  of  M.  Europa.a  are  said  to  live 
parasitically  in  Humble-bees'  nests.  MutiUa  ferrugata  Fahr. 
(Fig.  109}  is  found  frequently  in  New  England. 

FoRMiCAKiJ!  Latreille.  The  family  of  ants  would  seem 
naturally  to  belong  with  the  ti'uly  fossoiial  Hymenoptera,  both 
from  their  habits  and  structure. 

Both  males  and  females  are  winged,  but  the  males  are  much 
smaller  than  the  females,  while  the  wingless  workers  are  smaller 
than  the  males.  In  these  wingless  forms  the  segments  of  the 
thorax:  become  more  or  less  separated,  making  the  body  much 
longer  and  slenderer,  and  less  compact  than  in  the  winged  nor- 
mal sexual  forms,  the  prothorax  being  more  developed  thanin 
the  males  and  females.  The  workers  often  conoist  of  two 
forms !  one  with  a  large  cubical  head,  or  worker  major,  some- 
times called  a  soldier,  and  the  usual  small-headed  form,  or 
worker  muior. 

The  head  is  generally  triangular.  The  eyes  are  large  in  the 
males,  smaller  in  the  workei's,  and  in  those  of  some  genera 
(Ponera,    Typhlopone,    etc.)   they    are    absent ;    while   in   the 
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workers  the  ocelli  are  often  wanting,  though  present  in  the 
winged  individuala  of  both  sexes.  The  antennse  are  long, 
slender  and  elbowed.  The  mandibles  are  stout,  and  toothed, 
though  in  those  species  that  do  not  themselves  labor,  but  en- 
slave the  workers  of  other  species,  they  are  unarmed  and 
slender.  The  maxLUary  palpi  are  from  one  to  six-jointed,  and 
the  labial  palpi  two  to  four-jointed.  The  fore-wings  usually 
have  but  a  single  complete  subcostal  (cubital)  cell.  The  stmg 
is  often  present,  showing  that  in  this  respect  as  well  as  their 
fOBsorial  habits  the  ants  ai'e  tnily  aculeate  Hymenoptera.  The 
larva  is  short,  cylindrical;  with  the  end  of  the  body  obtuse. 
The  rings  of  the  body  are  moderately  convex.  The  head  is 
rather  small  and  bent  upon  the  breast.  The  lai'vis  ai'o  fed  by 
the  workera  with  food  elaborated  in  their  stomachs. 

The  larvie  of  the  stingleea  genera  usually  spin  a  delicate 
silken  cocoou,  while  those  of  the  aculeate  genera  do  not.  Both 
Latreille  and  Weatwood,  however,  state  that  sometimes,  as  in 
M>rm,ica  fusoa,  of  Europe,  the  pupie  are  nalied,  and  at  other 
times  enclosed  in  a  cocoon, 

The  colonies  of  the  different  species  vary  greatly  in  size.  In 
the  nests  of  Foi-mica  sanguinea  the  number  of  individuals  is  very 
great.  The  history  of  a  formicarium,  or  ant's  nest  is  as  follows  : 
The  workers  only  (but  sometimes  the  winged  ants)  hibernate, 
and  are  found  early  in  spring,  taking  care  of  the  eggs  and 
larva!  produced  by  the  autumnal  brood  of  females.  In  the 
course  of  the  summer  the  adult  forma  are  developed,  swai-ming 
on  a  hot  sultiy  day.  The  little  yellow  ants,  abundant  in  paths 
and  about  houses  in  New  England,  generally  swarm  on  the  af- 
ternoon of  some  hot  day  in  the  first  week  of  September,  when 
the  air  is  filled  towards  sunset  with  myriads  of  them.  The 
females,  after  their  mai-riage  flight  in  the  air,  may  then  be  seen 
entei-ing  the  ground  to  lay  their  eggs  for  new  colonies,  or,  as 
Weatwood  states,  they  are  often  seized  by  the  workers  and 
retained  in  the  old  colonies.  Having  no  more  use  for  their 
wings  they  pluck  them  off,  and  may  be  seen  i-unning  about 
wingless.  According  to  Gould,  an  early  English  observer, 
the  eggs  destined  to  hatch  the  future  females,  males  and 
workers,  are  deposited  at  three  different  periods. 

The  neats  of  some  species  of  Formica  are  six  feet  in  diameter 
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and  contain  many  thousand  individuals.  Ants  also  build 
nests  of  clay  or  mud,  and  inhabit  hollow  trees.  They  enjoy 
feeding  upon  the  sweets  of  flowers  and  the  honey  of  the  Plant- 
lice,  which  they  domesticate  in  their  nests.  Several  species  of 
beetles,  including  some  of  the  StaphylinidcB ,  take  np  their 
abode  in  ants'  nests.  Ants  are  useful  as  scavengers,  feeding 
on  decaying  animal  matter.  A  good  method  of  obtaining  the 
skeletons  of  the  smaller  animals,  is  to  place  them  on  a  densely 
populated  ant-hill.  The  habits  of  the  ants,  theii'  economy  and 
slave-mafeing  habits,  are  described  in  the  works  of  Huber,  La^ 
treille,  and  Kirby  and  Spence. 

Upwards  of  a  thousand  species  of  ants  have  already  been 
described ;  those  of  this  country  have  still  to  be  monographed. 

The  first  group  of  this  .extensive  family  consists  of  Dorylua 
and  its  allies,  and  Formica  and  the  neighboring  genera,  all  of 
which  are  distinguished  by  having  only  tlie  first  abdominal  seg- 
ment contracted,  while  in  the  second  group  {Myrmicarice),  the 
two  basal  rings  are  contracted,  into  knot-like  segments. 

The  genus  Dorylus  was,  by  Latreille,  Klug,  and  others,  in- 
cluded in  the  Mutillarim .  The  head  is  very  short,  the 
ocelli  are  lai'ge  and  globular.  The  thorax  and  abdomen  are 
elongated,  the  last  is  cylindrical,  with  a  small,  round,  basal 
joint.  The  legs  are  short,  with  broad  compressed  femora  and 
feather-like  tai'si.  In  the  wings  the  outer  subcostal  cells  are 
wantii^.  The  females  ai'e  not  yet  known.  Mr.  F.  Smith  says 
that  Dorylus  was  found  by  Hon,  W.  Elliot  to  live  in  tlie  man- 
ner of  ants,  under  the  stone  foundation  of  a  house  in  India. 
The  society  was  very  numerous.  The  difference  in  size  of  the 
male  and  worker  Sb  very  remarkable.  The  males  are  of  large 
size  and  are  found  in  tropical  Asia  and  Africa. 

TyjMopone  is  an  allied  genus.  T.  palUpes  Haldeman  is 
found  in  Pennsylvania. 

To  the  genus  Anomttia  belong  the  Driver-ants  of  Western 
Africa.  They  mai'ch  in  vast  armies,  driving  everything  before 
them,  so  fonnidable  are  they  ii'om  their  numbers  and  bite, 
though  they  are  of  small  size.  They  cross  streams,  bridging 
them  by  their  interlocked  bodies..  Only  the  workers  are  known. 
Two  species  only,  A.  Burmeisteri  Shuekard,  and  A.  anens 
Westwood,  are  described  Irom  near  Cape  Palmas,  West  Africa. 
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The  genus  Pon&fa  is  found  distributed  thi-oughout  the 
tropics.  The  females  and  workers  are  armed  with  spines  \  the 
abdomen  is  elongated,  the  segments  more  or  less  diminished 
in  size,  the  first  comparatively  large  and  often  cubical.  The 
legs  are  slender.     P.  femiginea  Smith  is  a  Mexican  species. 

The  allied  genus  OdontomacJms  springs  lilce  some  leaping 
spiders.  It  uses  for  this  purpose  its  unusually  long  mandibles, 
which  are  bent  at  right  angles.    0.  dams  Roger  lives  in  Texas. 

Formica  includes  the  typical  species  of  ants.  Over  two  hun- 
dred species  of  this  genus  have  been  already  described.  The 
body  is  unai'med.  The  abdomen  is  short,  oval  or  spherical, 
the  scale-like  first  segment  being  lenticular  in  form,  with  a 
sharp  upper  edge.  The  subcostal  ceU  of  the  fore-wings  ends  in 
a  point.  Forviiiia  sanguinea  Latr.  is  one  of  our  most  abundant 
species,  making  hillocks  of  sand  or  clay,  according  to  the  nature 
of  the  ground.  From  the  formicary  walks,  and  underground 
galleries,  radiate  in  all  directions.  This  species  has  been  ob- 
Ber\-ed  making  forays  upon  each  others  colonies.  We  have 
found  a  variety  of  this  species  in  Labrador,  where  it  is  com- 
mon.   It  does  not  throw  up  hilloclca,  but  tunnels  the  earth. 

This  species  has  been  observed  in  Europe  by  P.  Huber,  to 
go  on  slave  expeditions.  They  attack  a  "negro-colony"  be- 
longing to  a  smaller  black  species,  pillaging  the  nest,  and  carry- 
ing off  merely  the  larvse  and  pupte.  The  victors  educate  them 
in  their  own  nests,  and  on  ai-riving  at  matm-ity  the  negroes  take 
the  entire  care  of  the  colony.  Polyergua  rufescmis  is  also  a  slave- 
making  ant,  and  ' '  Latreille  very  justly  observes  that  it  is  physi- 
cally impossible  for  the  rufescent  ants  (^Polyergus  rvfescfns), 
on  account  of  the  form  of  their  jaws,  and  the  accessory  pai'ts  of 
their  mouth,  either  to  prepare  habitations  for  their  family, 
to  procure  food,  or  to  feed  them,"  Formica  sanguinea  sallies 
forth  in  immensely  long  columns  to  attack  the  negro  ant.  Hu- 
ber states  that  only  five  or  six  of  these  forays  ai'e  made  within 
a  period  of  a  month,  at  other  seasons  they  remain  at  peace. 
Huber  found  that  the  slave-making  Polyei-gus  rufeacens  when 
left  to  themselves  perish  from  pure  laziness.  They  are  waited 
upon  and  fed  by  their  slaves,  and  when  they  are  taken  away,  their 
masters  perish  miserably.  Sometimes  they  are  known  to  labor, 
and  were  once  observed  to  carry  their  slaves  to  a  spot  chosen 
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for  a  nest.  The  F.  sanguinea  is  not  so  helpless,  "they  aissist 
their  negroes  in  the  construction  of  their  nests,  they  collect  their 
swoot  fluid  from  the  Aphides ;  and 
one  of  their  most  usual  occupations 
is  to  lie  in  wait  for  a  small  species  j 
of  ant  on  which  they  feed ;  and  when 
their  nest  is  menaced  by  an  enemy 
they  show  their  value  for  these  faith- 
ful servants,  by  carrying  them  dowu 
into  the  lowest  apartments,  as  to  a 
place  of  the  greatest  security." 
(Eirby.)  Pupte  of  both  of  the  slave- 
malfing  species  were  placed  in  the 
same  formicaiy  by  Huber,  where  they  n^.  no, 

were  reared  by  the  "negroes,"  and  on  ai-nving  at  maturity 
"lived  together  under  the  same  roof  in  the  most  perfect  amity," 
as  we  quote  from  Kirby.  Dai'win  states  that  in  England,  F. 
sanguinea  does  not  enslave  other  species. 

lu  this  country  Mr,  J.  A,  Allen  baa 
described  in  the  Pi-oceedinga  of  the 
Essex  Institute,  vol.  5,  1866,  a  foray 
of  a  colony  of  F.  sanguinea  upon  a 
colony  of  a  black  species  of  Formica, 
for  the  purpose  of  nkabing  slaves  of 

Formica  Pensylvanica,  our  largest 
species,  is  found  m  oaks  and  decay- 
ing trees,  while  F.  hereuianea  Latr. 
burrows  in  the  earth,  its  hole  openii^  beneath  stones  and  sticks. 
Gould,  who  wrote  in  1747,  states  that  there  are  two  sizes  of 
workers  of  the  common  European  Formica  rufa,  and  Jkt/va; 
one  set  of  individuals  exceeding  the  other  by  abont  one-thirtl. 
Kirby  states  that  in  his  specimens  "the  large  workers  of  For- 
mica rufa  are  nearly  three  times,  and  of  F.  fiava,  twice  the 
size  of  the  small  ones."  Mr.  E.  Norton  describes  F.  fulvacea 
(Fig.  110,  worker  minor),  and  also  Tapinoma  tomentosa  (Fig. 
Ill,  worker  major;  antennie  broken  off),  from  Mexico. 

The  tropical  genus  Polyrhachis  includes,  aocording  to  Smith, 
all   those  species  that  closely  resemble  Formica,  but  which 
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have  the  thorax  and  node  of  the  peduncle  aimed  with  spines 
or  hooks.  They  construct  small  semicircular  nests,  of  a  kind 
of  net-work,  on  the  leaves  of  trees  and 
shrubs.  Their  communities  are  small,  sel- 
dom exceeding  twenty  individuals.  Mr. 
Norton  describes  P.  arborioola  (Fig.  112, 
worker  major)  tmra  Mexico.  An  allied 
genus  is  Ectaiomma  (Fig.  113,  worker  major 
of  E.  ferruginea  Norton,  from  Mexico). 

Mr,  F,  Smith  has  deseribed  a  new  genus, 
(Eco}  hyll  (  which  is  alhed  to  Formica 
Thei  are  gieeu  anti  found  building  ui  tree^  f  g    i" 

in  the  tropi;,9  of  the  oil  woill  The  nest  of  CE  i>  iiajlina 
Smith  18  lormed  1>  drawing  togtthet  a  niimbei  of  green 
lea\es  which  they  unite  with  a  line  web  Some  nests  aio  a 
foot  m  diameter  They  swarm  sayg  Mi  Wallace  in  hilly  foi 
eats  m  New  Guinei  Their  stmg  is  not  ^cry  se^eie  This 
genus  forms  a  link  letween  Formica  anl  Mjrmica  it 
agrees  with  the  fbimoi  m  Y\i.\ 
lug  a  single  noJe  to  the  pe 
duncle  and  witli  the  Kttci  iii 
b^'ving  the  (celli  obs  lete  m 
tl  e  wo  ke  s  an  1  n  be  ng  lui 
n   hed  with  a  st  n^ 

The  (,  r  o  s  Honey  a  it  of 
Texas  a  d  Mexi  o  My  meco- 
1/ t  3  Mex  -8  Watwood, 
has  two  k  n  Is  of  n  orl  ers  of 
e  y  d  st  net  fo  -ms  one  of  the 
s  al  shape  aoco  d  ng  to 
Sn  th  ai  d  p  rfo  m  g  the 
^'•e- 113-  it    e   1  rt  es  of  the   fo  mica- 

rium ;  the  other  and  large  wo  ker  active  anl  Iocs  ot  quit 
the  nest,  its  sole  purpose,  apparently,  being  to  elaborate  a  kind 
of  honey,  which  they  ai'e  said  to  dischai^e  into  prepared  recep- 
tacles, which  constitutes  the  food  of  the  entire  population  of 
the  community.  In  the  honey-secreting  workers  the  abdomen 
is-  distended  into  a  lai^e  globose  bladder-like  form.  From 
this  honey  an  agreeable  drink  is  made  by  the  Mexicans." 
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Tho  second  subfamily,  Myrmicarim,  includes  those  species 
in  wh.icli  the  two  first  abdominal  segments  are  contracted  and 
lenticular,  la  Myrmica  tlie  females  and  workers  are  armed 
with  spines,  and  the  ocelli  are  absent  in  the  workers.  The 
species  are  very  small,  and  mostly  bright  colored.  Myrmica 
molesta  Say  is  found,  ia  houses  aU  over  the  world. 

G.  Lincecum  describes  the  habits  of  the  Agiicnltural  Ant  of 
Texas,  MyrTitica  molefaciens.  It  lives  in  populous  communi- 
ties. *'They  build  paved  cities,  construct  roads,  and  sustain 
a  large  military  force."  In  a  year  and  a  half  from  the  time 
the  colony  begins,  the  ants  previously  living  concealed  beneath 
the  surface,  appear  above  and  "clear  away  the  grass,  herb^e, 
and  other  litter,  to  the  distance  of  three  or  four  feet  around  the 
entrance  to  their  city,  and  construct  a  pavement,  ....  con- 
sisting of  a  pretty  hai'd  crust  about  half  an  inch  thick,"  formed 
of  cota-se  sand  and  grit.  These  pavements  would  be  inun- 
dated in  the  lainy  season,  hence,  "  at  least  six  months  pre- 
vious to  the  coming  of  the  rain,"  they  begin  to  build  mounds 
rising  a  foot  or  more  from  the  centre  of  the  pavement.  Within 
these  mounds  are  neatly  constructed  cells  into  which  the 
"eggs,  young  ones,  and  their  stores  of  grain,  are  carried  in 
time  of  rainy  seasons."  No  green  herb  is  allowed  to  grow  on 
the  pavement  except  a  grain-beai-ing  grass,  Ai-istida  stricta. 
This  grain,  when  ripe,  ia  harvested,  and  the  chaff  removed, 
while  the  clean  grain  is  cai-efuUy  stored  away  in  dry  cells. 
Lincecum  avers  that  the  aiits  even  sow  tills  grain.  They  also 
store  up  the  "  grain  from  several  other  species  of  grass,  as 
well  as  seeds  from  many  kinds  of  herbaceous  plants." 

Pheidole  is  distinguished  by  having  workers  with  enormous 
heads.  F.  notabUis  Smith,  from  the  Island  of  Bachian,  Indian 
Ai-chipelago,  is  noted  for  the  enormously  enlai-ged,  cubical 
head  of  the  worker  major,  which  is  at  least  six  times  the  size 
of  the  abdomen,  while  in  the  worker  minor,  the  head  is  of 
the  ordinary  size.  An  Indian  speeies,  P.  proindens  Westwood, 
atMiording  to  Col.  Sykes,  "collects  so  large  a  store  of  grass 
.seeds  as  to  last  from  January  and  February,  the  time  of 
their  ripening,  till  October." 

The  genus  Atta  is  also  well-armed,  wliile  the  workers  have 
a  \ovy  lai-ge,  deeply  incised  and  heart-shaped  head,  without 
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ocelli,  and  the 
verse. 


d  abdominal  knoMike  ring  is  very  trans- 
Smith  is  a  Mexican  apecies. 

In  Eaton  the  man- 
dibles nearly  equal 
the  length  of  the  in- 
sect itself.  This  ge- 
nus is  the  most 
ferocious  of  all  the 
ants,  entering  the  nest 
of  apecies  of  Formica 
and  tearing  them, 
limb  from  limb,  and 
then  carrying  off  the 
remains  to  their  own 
houaes. 

EcMon  Mexioana 
Roger  (Fig.  114, 
worker  major,  a,  front 
view  of  head,  show- 


ing 


the 


inly  the  two  basal  joints  of  the 
,  with  a  front  view  of  the 


sickle-like  mandibles,  and  < 
antennse ;  Fig.  116,  worker  : 
head,  showing  the  mandi- 
bles of  the  usual  size). 
This  apecies,  with  Eciton 
Sumichrasti  Norton,  (Fig, 
116,  worker  minor)  has 
beea  found  by  Pi'ofessor 
Snmichrast  at  Cordova  and 
Orizaba,  Mexico. 

The  males  of  Eciton  are 
not  yet  known.  Smith  ^ 
supposes  that  lAbidns  (a 
genus  allied  to  Dorylus)  is 
the  male  form,  and  Smni- 
chrast  thinks  this  conjec- 
ture is  "sustained  by  the  Fig.  no. 
fact  that  it  is  in  the  season  when  the  sorties  of  the  Eciton 
are  the  more  frequent  that  the  Labidus  also  show  themselves." 
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An  allied  genus  is  Fseudomyrma.  P.  bicolor  Guerin  (Fig. 
117)  18  found  in  Central  America.  P.Jlavidula  Smith,  found  in 
Central  and  South  America,  in  Mexico  lives,  according  to 
Snmichrast,  within  the  spines  which  a,ua  tiio 
sterna  of  certain  species  of  Mimo 
spines,  fixed  in  pairs  upon  the  branches,  are 
pierced  near  the  end  by  a  hole  (Fig.  118a), 
which  serves  for  the  entrance  and  exit  of  the  > 
ants. 

The  genus  (Ecodoma  differs  from  Atta  in 
having  the   thorax   aimed  with  spines.     (E.  Fig.  iic. 

Mexicana  Smith  (Figs.  119,  female;  120,  worker  major)  is 
abundant  on  the  Gulf  Coast  of  Mexico.  In  many  places,  ac- 
cording to  Sumichrast,  the  natives  eat  the  females  after  hav- 
ing detached  the  thorax.  The  intelligence  of  these 
;s  is  wonderflil.  They  are  seen  in  immense  num- 
bers transporting  leaves.  Sumichrast  states  that 
' '  the  ground  at  the  foot  of  the  tree,  where  a  troop  of 
these  'arrieras,'  or  workers,  is  assembled  for  despoil- 
'  ing  it  of  its  leaves,  is  ordinarily  strewn  with  frag- 
ments cut  off  with  the  greatest  precision.  And  if  the 
Fig.  117.  tree  is  not  too  lofty,  one  can  satisfy  himself  that  a 
party  of  foragers,  which  have  climbed  the  tree,  occupies  itself 
wholly  in  the  labor  of  cuttimj  them  off,  while  at  the  foot  of 
the  tree  are  the  carriers  which  make  the  journeys  between  the 
tree  and  the  nest.  This  manage- 
ment, which  indicates  among  these  o 
insects  a  rare  degree  of  intelligence, 
is,  pferhaps,  not  a  constant  and  in- 
variable practice,  but  it  is  an  incon- 
testable fact,  and  one  which  can  be 
constantly  proved." 

"It  is  specially  in  the  argillaceous 
countries  that  the  Oicodomas  buUd 
their  enormous  formicaries,  so  that 
one  perceives  them  from  afar  by  the  F^g.  ii6. 

projection  which  they  form  above  the  level  of  the  soil,  as 
well  as  by  the  absence  of  vegetation  in  their  immediate 
neighborhood.     These  nests  occupy  a  surface  of  many  square 
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metres,*  and  their  depth  varies  from  one  to  two  metres. 
Very  many  openings,  of  a  diameter  of  about  one  to  three  in- 
ches, are  contrived  frora  the  exterior,  and  conduct  to  the  inner 
cavities  wliich  serve  as  storehouses  for  the  eggs  and  lai-vas. 
The  central  part  of  the  nest  forms  a  sort  of  funnel,  designed 
for  the  drainage  of  water,  from  which,  in  a  country  where 
the  periodical  rains  are  often  abundant,  they  could  hardly  es- 
cape withont  be- 
ing entirely  sub- 
erged,  if  they 
did  not  provide 
for  it  some  out- 
let. 

"The     system 
which  reigns    in 
Pig.  im  the    interior    of 

these  formicaries  is  extreme.  The  collection  of  vegetable 
debris  brought  in  by  the  workei-s  is  at  times  considerable ; 
but  it  is  deposited  thei-e  in  such  a  manner  as  not  to  cause  any 
inconvenience  to  the  inhabitants,  nor  impede  their  circulation. 
It  is  mostly  leaves  wliich  are  brought  in  fVom  without,  and  it 
is  the  almost  exclusive  choice  of  this  kind  of  vegetation  which 
malies  the  CEcodoma  a  veritable  scourge  to  agriculture.  At 
each  step,  and  in  almost  every  place  in  the 
elevated  v/oods,  as  on  the  plains ;  in  desert 
places  as  well  as  in  the  neighborhood  of 
habitations,  one  meets  numerous  columns 
of  thi.se  insects,  occupied  witli  an  admu'able 
zeal  in  the  transportation  of  leiies.  It 
sei,ms  even  thit  the  great  law  of  the  divi- 
Fig.  ISO.  tion  cj  Ichor  11  not  ignored  bv  theie  little 

creatures,  judging  from  the  observations  which  I  have  often 
had  occasion  to  make        Csnmichrast  ) 

"The  as.  cepliototes,"  says  H.  'W.  Bates,  "from  its  immense 
numbers,  eternal  industry,  and  its  plundering  propensities,  be- 
comes one  of  the  most  important  animals  of  Brasil.  Its  immense 
hosts  are  unceasingly  occupied  in  defoliating  trees,  and  those 
most  relished  by  them  are  precisely  the  useful  kinds.     They 

•  A  metre  Is  aUout  tWrtr-nmB  (89^7)  Inohaa. 
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have  regular  divis  on?  of  Ialorer=t  noi  ber'^  mounti  g  tie  trees 
and  cnttiDg  off  the  leaves  m  meei  laih  loun  le  1  p  e  es  11  e  s  ? 
of  a  shiUiiig,  anothe  lelay  ca  rs  ng  theu  of!  as  they  fall 
" The  heavily  laden  fellona  as  tleyc^me  tiooi  n^,  u  all  le 
posited  their  load  i  a  hcai  close  to  the  n  ou  d  About  the 
mound  itself  were  a  ast  n  mbe  ot  wo  3  e  of  a  unnllei  s  ze 
The  very  large-hea  led  ones  we  e  not  engiged  leaf  cutt  i  g 
nor  seen  in  the  process  one  but  v,  ere  o  ly  to  be  seen  o  d  s 
turbing  the  nest."  Bates  also  lays  I  to  in  3  after  enovng 
a  little  of  the  surfice  three  burrows  each  ah  ut  a  i  nch  n 
diameter ;  half  a  foot  downward,  all  three  united  in  one  tubular 
burrow  about  four  inches  in  diameter.  To  the  bottom  of  this  I 
could  riot  reach  when  I  probed  with  a  stick  to  the  depth  of  four 
or  five  feet.  This  tube  was  perfectly  smooth  and  covered  with 
a  vast  number  of  workers  of  much  smaller  size  than  those  oc- 
cupied in  conveying  the  leaves ;  they  were  unmixed  with  any 
of  a  larger  size.  Aftei'wards,  on  probing  lower  into  the  bur- 
row, up  came,  one  by  one,  several  gigantic  fellows,  out  of  all 
proportion,  lai^er  than  the  largest  of  those  outside,  and  which 
I  could  not  have  supposed  to  belong  to  the  same  species.  Be- 
sides the  greatly  enlarged  size  of  the  head,  etc.,  they  have  an 
ocellus  in  the  middle  of  the  forehead ;  this  latter  feature,  added 
to  their  startling  appearance  from  the  cavernous  depths  of  the 
formicarium,  gave  them  quite  a  Cyclopean  character." 

Of  another  species,  the  (Ec.  aexdentata,  Mr.  Smith  quotes 
from  Rev.  Hamlet  Clark,  that  at  Constancia,  Brazil,  the  pro- 
prietor of  a  plantation  used  every  means  to  esterminate  it  and 
failed,  "  Sometimes  in  a  single  night  it  will  strip  an  orange  or 
lemon  tree  ol  its  ka^es  a  ditch  of  wtter  aiounl  his  garden, 
which  quite  keeps  out  ill  other  ants  is  cf  no  use  This  spe- 
cies cames  a  mine  under  its  bed  \Mthout  an^  diEQculti  In- 
deed, I  ha\e  been  assuied  a^am  and  agim  by  sensible  men, 
that  it  has  undeimmed  m  its  piogiess  through  the  countiy,  the 
great  rivei  Paraiba  At  any  rate  without  anything  like  a  nat- 
ural or  aitificial  budge  it  appoais  on  the  other  side  and  con- 
tinues its  course  This  testimonj  is  confirmed  by  Mr. 
Iiincecum  (Proceedmga  of  Academy  of  Iiatural  Sciences, 
Philadelphia,  1867,  p.  24)  in  an  interesting  account  of  the  (Ec, 
Texuna,  which  he  has  ohser\'ed  for  eighteen  years.     He  states 
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that  they  often  carry  their  subterranean  roads  for  several  hun- 
dred yards  in  grassy  diatricta,  where  the  grass  ■would  prove  an 
impediment  to  theu'  progress.  On  one  oocasion,  to  secure  ac- 
cess to  a  gentleman's  garden,  where  they  were  cutting  the 
vegetables  to  pieces,  they  tunnelled  beneath  a  creek,  which  was 
at  that  place  fltteen  or  twenty  feet  deep,  and  from  bank  to  bank 
about  "thirty  feet.  He  also  observes  that  the  snaaller  workers 
which  remain  around  the  nest  do  not  seem  to  join  in  cutting  or 
carrying  the  leaves,  but  are  occupied  with  bringing  out  the 
sand,  and  generally  work  in  a  lazy  way,  very  differently  from 
the  quick,  active  leaf-cutters.  Also,  that  the  pieces  of  leaves 
are  usually  dried  outside  before  being  carried  in,  and  that  if 
wet  by  a  sudden  shower  are  left  to  decay  without.     He  also 

thinks  that  their  lives  are  dependent  upon  access  to 
vater,  and  that  they  always  choose  places  where  it 
s  accessible  by  digging  wells.    In  one  case,  a  well 

was  dug  by  Mr.  Pearson  for  his  own  use,  and  water 
.  found  at  the  depth  of  thirty  feet.    The  ant-well 

which  he  followed  was  twelve  inches  in  diameter." 

(Norton,  American  Naturalist,  vol.  2.) 
The  genus  Cryptoc&rus  is  remarkable  for  its  flattened  head, 
with  the  sides  expanded  into  flattened  mai-gmal  plates,  con- 
cealing, or  partly  hiding  the  eyes.  G.  mtdUspinosus  Norton 
(Fig.  121)  is'the  most  common  species  about  Cordova,  Mexico, 
where  they  live,  according  to  Sumichrast,  within  the  ti-unks  of 


Chetsidid^  Latreille.  In  this  small  group  the  thirteen- 
jointed  antenuLe  are  elbowed,  the  eyes  are  oval  and  the  ocelli 
distinct.  The  maxillaiy  palpi  ai-e  five,  and  the  labial  palpi 
thi'ee-jointed.    There  are  about  four  hundred  species  known. 

These  insects  are  very  different  from  the  ants  in  their  oblong 
compact  form,  their  nearlj'  sessile,  oblong  abdomen,  having  only 
three  to  ftve  ringa  vi&ible,  the  remaining  ones  being  drawn  with- 
in, forming  a  long,  large,  jointed  stlng-like  ovipositor,  which 
can  be  thnist  out  like  a  telescope.  The  abdomen  beneath  is 
concave,  and  the  insect  can  roll  itself  into  a  ball  on  being  dis- 
turbed. Thoy  are  green  or  black.  The  sting  has  no  poison- 
bag,  and  in  this  respect,  besides  more  fundamental  characters, 
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the  Chrysis  family  approaches  the  IchneEmons.  They  best 
merit  the  name  of  "Cuckoo-flies,"  as  they  fly  and  run  briskly 
in  hot  aunshiue,  on  posts  and  trees,  darting  their  ovipositor  into 
holes  in  search  of  the  nests  of  other  Hymenoptera,  in  which  to 
lay  their  eggs.  Their  larvse  ai'e  the  first  to  hatch  and  devour 
the  food  stored  up  by  other  fossorial  bees  and  wasps.  ,"St. 
Fai'geau,  however,  who  has  more  carefully  examined  the  econ- 
omy of  these  insects,  states  that  the  eggs  of  the  Chrysis  do 
hot  hatch  until  the  legitimate  inhabitant  has  attained  the  greater 
part  of  its  growth  as  a  larva,  when  the  larva  of  the  Chrysis 
fastens  on  its  back,  sucks  it,  and  in  a  very  short  time  attains 
its  fuU  size,  destroying  its  victim.  It  does  not  form  a  cocoon, 
but  remains  a  long  time  in  the  pupa  state."     (Westwood.) 

"In  the  Entomological  Magazine  has  been  noticed  the  dis- 
covery of  Hedychrum  bidentulum,  which  appears  to  be  parasitic 
upon  Psen  caliginosus ;  the  latter  insect  had  formed  its  cells  in 
the  straws  of  a  thatched  arbor,  as  many  as  ten  or  twelve  cells 
being  placed  in  some  of  the  straws.  Some  of  the  straws,  per- 
haps about  one  in  ten,  contained  one  or  rarely  two,  of  the 
Hedychrom,  placed  indieciiminately  amongst  the  others. 
"Walkenaer,  in  his  Memoirs  upon  Halictus,  informs  us  that 
Hedychrum  lucidulum  waits  at  the  mouth  of  the  buri'ows  of 
these  bees,  in  order  to  deposit  its  eggs  therein ;  and  that  when 
its  design  is  perceived  by  the  bees,  they  congregate  together 
and  drive  it  away.  St.  Fargeaa  states  that  the  females  of 
Hedychrum  sometimes  deposit  their  eggs  in  galls,  wliiie  H, 
regium  oviposits  in  the  nest  of  Megachile  muraria ;  and  he 
mentions  an  instance  in  which  the  bee,  returning  to  its  nearly 
finished  cell,  laden  with  pollen  paste,  found  the  Hedychrum 
in  its  nest,  which  it  attacked  with  its  jaws ;  the  parasite  im- 
mediately, however,  rolled  itself  into  a  ball,  so  that  the  Mega- 
chiJe  was  unable  to  hurt  it ;  it,  however,  bit  olF  its  four  wings 
which  were  exposed,  rolled  it  to  the  gi'oimd  and  then  deposited 
its  load  in  the  cell  and  flew  away,  whereupon  the  Hedychrum, 
now  being  wingless,  had  the  persevering  instinct  to  crawl  up 
the  wall  to  the  nest,  and  there  quietly  deposit  its  egg,  which  it 
placed  between  the  pollen  paste  and  the  wall  of  the  cell,  which 
prevented  tlie  Megacliile  from  seeing  it."     (Westwood.) 

In  Cleptea  the  underside  of  the  abdomen  is  not  hollowed  out ; 
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it  is  acutely  oral,  and  with  five  rings  in  the  male,  Cleptes 
semiaurata  Latr,  is  found  iu  Central  Europe.  We  have  no  na- 
tive species.  In  Chj-ysis  and  tlie  otlier  genera,  Stilbnm,  Parno- 
pes,  and  iledychrum,  the  abdomen  is  hollowed  beneath,  and 
the  tip  ia  broad  and  square.  Chrysis  hilaris  Dahlb.  (Fig.  122) 
is  a  short,  thick,  bluiah  green  species,  .32  inch  in  length.  It 
is  not  uncommon  in  New  England. 

Li  Hedychrum,  the  maxillary  palpi  and  ligula  are  rather  short, 
the  last  cordate ;  the  mandibles  ai'e  three-toothed  within.  The 
abdomen  ia  broad  and  short,  almost  spherical,  the  second  seg- 
ment being  the  largest.  H.  dimidiatum  Say  is  found  in  the 
Middle  States. 

The  European  Stilbum,  splendidum,  Fabr.  according  to  Du- 
,  lives  in  the  cells  of  Pelopceus  spirifex.     It  malica  oblong 
cocoons  of  a  deep  brown,  with  rounded 
ends  ;  they  are  of  great  tenacity,  being 
mixed  with  a  gummy  matter. 

Mr,   Guenzius   states   that    in   Port 
Natal    "a   species  of  Stilbum   lays  its 
egga  on  the  collected  caterpillars  stored 
Fig.  iw.  up   by   Eumenes    tinctor,  which   con- 

structs a  nest  of  mud  and  attaches  it  to  reeds,  etv.,  not  hi  a 
single,  but  a  lai'ge  mass,  in  which  cells  are  excavated,  similar 
to  tlip  nest  of  Chalicodoma  micraria?"  First,  it  nses  its  ovi- 
positor aa  a  gimlet,  and  when  its  point  has  a  little  penetrated, 
then  as  a  saw  or  rasp  ;  it  likewise  feels  with  its  ovipositor,  and, 
finding  an  unfinished  or  an  empty  cell  it  withdraws  it  immedi- 
ately, without  laying  an  egg." 

ICHNEtJMOHicffi;  Latreille,  The  Ichneumon-fiiea  ai'e  readily 
recognized  by  the  usually  long  and  slender  body,  the  long  ex- 
serted  ovipositor,  which  is  often  very  long,  and  protected  by  a 
sheath  formed  of  four  stylets  of  the  same  length  as  the  true 
ovipositor.  The  head  is  usually  rather  square,  with  long, 
slender,  naany-joioted  antennte  which  are  not  usually  elbowed. 
The  maxiltaxy  palpi  are  five  to  six-jointed,  wliile  the  labial 
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palpi  are  three  to  four-jointed.  Tlie  abtlomen  is  inserted  im- 
mediately over  tlie  Und.pair  of  troclianters,  aiid  visually  consists 
of  seven  visible  segments.  The  fore-wings  have  one  to  three 
subcostal  (cubital)  cells. 

The  larva  is  a  soft,  fleshy,  cylindrical,  footless  grub,  the 
rings  of  the  body  being  moderately  convex,  and  the  head  rather 
smaller  than  in  the  forgoing  families.  The  ^gs  are  laid  by 
tlie  parent  either  upon  the  outside  or  within  the  caterpillar,  or 
other  lavva,  on  which  its  young  is  to  feed.  When  hatched  it 
devonrs  the  fatty  portions  of  its  victim  which  dies  gradually  of 
exhaustion.  The  ovipositor  of  some  species  is  very  long,  and 
is  fitted  for  boring  through  very  dense  substances ;  thus  Mr. 
Bond,  of  England,  observes  tliat  Mhpssa  persuasoria  actually 
bores  through  solid  wood  to  deposit  its  eggs  in  the  larvie  of 
Sirex;  the  ovipositor  is  worked  into  the  wood  like  an  awl. 
When  about  to  enter  the  pupa  state  the  larva  spins  a  cocoon, 
consisting  in  tlie  larger  species  of  an  inner  dense  case,  and  a 
looser,  thinner,  outer  covering,  and  escapes  as  a  fly  through 
the  sinn  of  the  caterpillar.  The  cocoons  of  the  smaller  genera, 
such  as  Cryptus  and  Mierogaster,  may  be  found  packed  closely 
in  considerable  numbers,  side  by  side,  or  sometimes  placed  up- 
right within  the  body  of  caterpillai's. 

The  Ichneumon-flies  are  thus  very  serviceable  to  the  agricul- 
turist, as  they  must  annually  destroy  immense  numbers  of  cat- 
erpillars. In  Europe  over  2,000  species  of  this  family  have 
been  described,  and  it  is  probable  that  we  have  an  equal  num- 
ber of  species  in  America ;  Gerstaecker  estimates  that  there 
are  4,000  to  5,000  known  species. 

The  Ichneumons  also  prey  on  certain  Coleoptera  and  Hymen- 
optera,  and  even  on  larvEe  of  Phrygaiiida,  which  live  in  tlie 
water.  In  Europe,  Pimpla  Fairmairii  is  parasitic  on  a  spider, 
Clubione  holosericea,  according  to  Laboulbcne.  Boheman 
states  that  P.  ovivora  lives  on  a  spider,  and  species  of  Pimpla 
and  Hemiteles  were  also  found  in  a  nest  of  spiders,  according  to 
G-ravenhorst.  Bouche  says  that  Pimpla  I'ufata  devours,  during 
winter  and  spring,  the  eggs  of  Aranea  diadema,  and  Eatzburg 
gives  a  list  of  fourteen  species  of  Ichneumons  parasitic  on 
spiders,  belonging  to  the  genera  Pimpla,  Pezomachus,  Ptero- 
malus,  Ciyptus,  Hemiteles,  Mierogaster,  and  Mesochorus.     Mr. 
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Emerton  informs  me  that  he  has  reared  a  Pezomachns  from 
the  egg-sae  of  Attiia,  whose  eggs  it  undoubtedly  deTOurs.  They 
are  not  even  free  from  attacJis  of  members  of  their  own  family, 
as  some  smaller  species  are  well  known  to  prey  on  the  larger. 
Being  cut  off  from  communication  with  the  external  world, 
the  Ichneumon  larva  breathes  by  means  of  the  two  principal 
tracheie,  which 
terminate  in  the 
end  of  the  body, 
and  are  placed, 
according  to  Ger- 
ataecker,  in  com- 
■muiiieation  with  a 
stigma  of  its  host. 
From  the  com- 
plete assimilation 
'  of  the  liquid  food, 
Fig.  13S,  the  intestine  ends 

ins,  ail  de  sae,  as  we  have  seen  it  in  the  larvaa  of  Humble-bees 
and  of  Stylops,  and  as  probably  occurs  in  most  other  larvse 
of  similar  habits,  such  as  young  gall-flies,  weevils,  etc.,  which 
live  in  cells  and  do  not  eat  solid  food. 

The  first  subfamily,  the  ^Vdwitdce,  are  insects  of  singular  and 
very  diverse  form,  in  which  the  antenrie  are  either  straight  or 
elbowed,  and  thirteen  to  fourte  en- 
jointed;  the  fore-wings  have  one  to 
three  subcostal  (cubital)  cells,  and  the 
hind  wings  are  almost  without  veins. 
In  Evania  and  Fisnus  the  abdomen 
has  a  very  slender  pedicel,  originating 
next  the  base  of  the  metanotum.  The 
foi'mer  genus  has  a  remarkably  short 
triangular  compressed  abdomen  in  the 
female,  but  ovate  in  the  male.  The 
species  are  parasitic  ou  Blatta  and  allies,  Evania  Imvigata 
Olivier  (Fig.  123,  S  and  pupa)  is  a  black  species,  and  is  para- 
sitic on  the  cockroach,  Periplaneta,  from  the  eggs  of  which  we 
have  taken  the  pupa  and  adult.  The  eggs  of  the  cockroach  are 
just  large  enough  to  accommodate  a  single  Evania.  This  species 
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is  widely  distributed,  and  in  Cuba,  according  to    Cresaon,  it 
devours  the  eggs  of  Periplaneta  Americana. 

Tlie  genus  Aulacodes  of  Cresson,  "forms  a  very  close  con- 
nectii^-link  between  the  minute  Ichneumons  and  the  Evanise." 
A.  nigriventris  Cresaon  (Fig.  124,  a;  b,  metathorax;  c,  inser- 
tion of  the  abdomen)  lives  in  Cuba. 

Fmius  is  quite  a  different  genus,  as  the  abdomen  is  very  long 
and  slender.  Fomua  jaaulaior  Linn,  is  Imown  in  Europe  to 
frequent  the  nesta  — ..,_^  ^ — .^  /- 
of  Crahronidce,  I  \^/  \ 
ovipositing    in   f"*     - 


Pekcinus  is  a  f 
miliarinsect,  the  ir 
mensely  elongated, 
linear  abdomen  of 
the    female    easily  Fig,  liS, 

distinguishing  it.  The  male  is  extremely  rare ;  its  abdomeo 
is  short  and  clarate.  It  strikingly  resembles  Tryposylon, 
though  the  abdomen  is  considerably  larger.  Pelecinus  poly- 
cerator  Drury  (Fig.  125,  S  and  ?)  is  vridcly  distributed 
throughout  this  country. 

The  genuine  Ichn^wmonidcB  have  long,  straight,  multiarticti- 
late  antennee.  The  first  suboostat  (cubital)  coll  of  the  fore- 
■wmgs  is  united  with  the  median 
lying  next  to  it,  while  the 
second  is  very  small  or  wholly 
wanting.  There  m'e  two  reeurrent 
veins.  Mr.  Cresson  has  described 
the  genus  Eiphosoma  (Fig.  126), 
which  he  states  may  be  Iniown  by 
i  abdomen,  and  the  long  posterior 
legs,  with  their  femora  toothed  beneath  the  tips.  E.  awnti- 
latum  Cresson,  a  Cuban  species,  is,  according  to  Poey,  "parsi- 
sitic  upon  a  larva  of  lYi'aUs."     (Cresson.) 

In  C^hion  the  antenme  are  as  long  as  the  body,  the  abdo- 
men is  compressed,  and  the  species  are  honey-yeUow  in  color. 
0.  macrurum  Linn.  (Fig.  127)  attacks  the  American  Silk- 
worm, Telea  Polyphemus.  Anoinalon  is  a  larger  insect  and 
usually  black.     A.  veaparwrn  is,  iu  Europe,  paranitie  on  Vespa. 


Fis.  126. 
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The  genua  Bhpssa  contains  our  largest  species,  and  frequents 
the  holes  of  boring  insects  in  the  truiilia  of  trees;  inserting  its 
remarkably  long  ovipositor 
in  the  body  of  the  larvae 
deeply  embedded  in  tbe 
trunk  of  the  tree.  Harris 
states  tbat  Sltysaa  (Fimpla) 
atrata  and  lunator  (Fig.  128, 
male)  of  Fabricius,  "may 
frequently  be  seen  thrusting 
their  slender  borers,  measm-- 
ing  from  three  to  four  in- 
ches in  length,  into  the 
trunks  of  trees  inhabited 
by  the  grabs  of  the  Tre- 
ines,  and  by  other  wood- 
F'S'  12^>  eating    insects ;    and,    lite 

the  female  Tremex,  they  sometimes  become  fastened  to  the 
trees,  and  die  without  being  able  to  di-aw  their  borers  out 
again."     The  abdomen  of  the  male  is  very  slender. 

Pimpla  has  the  ovipositor  half  as  long  as  the  abdomen.     P. 
pedaiis  Cresson  is  a  parasite  on  Clisiocampa. 

The  genus  Tragus  leads  to  Ichneumon.  The  antennas  are 
shorter  than  tbe  body ;  the  abdomen  is  sligbtly  petiolate,  fusi- 
form, and  the  second  subcostal  cell  . 
is  quadrangular.  Tragus  exesorius 
BrullS  is  tawny  red,  and  is  a  para-  C 
site  of  Papilio  Asterias. 

The  genus  lohneumon  (Fig.  129) 
is  one  of  great  extent,  probably 
containing  over  three  hundred  spe- 
cies. The  abdomen  is  long  and 
slender,  lanceolate  ovate,  slightly 
petiolate.  The  second  subcostal  cell 
is  flve-sided,  and  the  ovipositor  is 
either  concealed  or  slightly  exserted. 
Idineumon  svturalis  Say  is  a  very  common  form,  and  has  been 
reared  in  abundance  from  the  larva  of  the  Army-worm,  Leu- 
cania  unipuncta.  The  body  is  pale  matured,  with  black  sutures 
on  the  thorax.     Another  common  species,  also  parasitic  on  the 
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Army-worm,  is  the  Ichneumon  paratus,  which  is  blackish, 
banded  and  spotted  with  yellow. 

The  singular  genus  G^-olea,  established  by  Mr.  Cresson,  has 
along  and  narrow  thorax  (ITg,  130a),  and  a  very  long  and 
petiolated  abdomen  (c).  We  Imvc 
taken  6.  anguina  Cresson,  the  only 
species  known,  from  the  cells  of 
Crabro  in  raspberry  stems  received  1 
from  Mr.  Angus. 

Cryptus  is  a  genus  of  slender 
form,  with  a  long,  cylindrical  abdo- 
men, which  is  petiolate.  In  the  fe- 
male it  is  oval  witli  an  exserted 
ovipositor.     Cresson  figures  a  wing  ^'s-  ^'^■ 

(Fig.  131)  of  C?  omatipennis,  a  Cuban  species,  which  has  the 
wings  differently  veined  from  the  other'  species.  Westwood 
remai'ks  that  in  Europe  a  species  of  this  genus  preys  on  tiie 
larvfe  of  the  Ptinidce. 

Pezomach-us  is  usually  wingless,  and  might  at  first  sight  read- 
ily be  mistaken  for  an  ant.     The  body  is  small,  the  oval  abdo- 
men petiolate,  and  the  wings,  when  pres- 
3  ent,  are  very  small.     The  species  are  very 
numerous.       Gerstfficker    suggests     that 
some   may  be  wingless  females,  belong- 
ing fo  winged  males  of  allied  genera. 

The  third  subfamily  is  the  Bracomdoe,  containing  those 
genera  having  long  multiaitieulate  antennse,  and  with  the  first 
subcostal  cell  separate  from  the  first  median,  lying  just  behind 
it.  The  second  subcostal  cell  is  usually 
large,  and  there  is  only  one  recm-rent  v 

The  genus  Braton  is  distinguished  by  the 
deeply  excavated  clypeus.     The  first  sub-     /^-^^^^^^^^^^^ 
costal    cell    is    completely  formed    behind, 
wanting  the  recurrent  nerve ;  the  second  & 
is  long,  and    four-sided.    More    than 
hundred    species,    mostly    of    bright,    gay  ^'^'  ^^^' 

colors,  are  already  known.  The  genus  Shopalosoma  of  Cres- 
son connects  Bracon  and  other  minute  genera  (Braconidffi) 
with  the  true  Ichneumons.    S.  Poeyi  Cresson  (Fig-  132)  is  a 
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pale  honey-yelloTT  species,  with  a  long  club-shaped  abdomen. 
It  lives  in  Cuba. 

Bogaa  i&  a  genus  ditfeiing  from  Bracon  iu  having  the  tlu'ee 
first  abdominal  rings  long,  forming  a  slender  petiole. 

In  Micivgnster,  a  genus  containing  numerous  species,  the 
antenuse  are  eighteen-jointed,  and  the  abdomen  is  shorter  than 
nRual,  and  clavate.  There  are  two  or  three 
subcostal  cells,  the  second  very  small.  JWi- 
crogaster  nephopterkis  (Plate  3,  figs.  3,  3  a)  is 
parasitic  on  Nephopteryx  Edmandsii,  found  in 
the  cells  of  the  Humble-bee. 

ApJiidius,  the  parasite  of  the  Plant-lice,  is 
a  most  valuable  ally  of  man.     It  is  known  by 
its  small  size,  and  by  having  the  second  and 
third  segments  of  the  abdomen  moving  free  on 
Mg.  133.  eachother.  There  arethree  cubital  cells,  though 

the  wings  are  sometimes  wanting.  ApJviMus  (Praon)  wuena- 
phis  of  Fitch,  the  Oat-louse  Aphidius,  is  black  with  honey- 
yellow  legs,  and  is  one-tenth  of  an  inch  long.  Aphidius 
(Toxares)  tritkaphis  Fitch,  the  Wheat-louse  Aphidius,  is  blacif, 
sliinir^,  with  thread-like  antennae  composed  of  twenty-flve 
joints.  Its  length  is  .08  inch.  Frequently  the  lai-ge  size  of 
the  parasite  causes  the  body  of  the  dead  Apliis  to  swell  out 
into  a  globular  form. 

Proctotbypid^  {Proctotrupii)  Latreille.  Egg-parasites. 
In  this  family  are  placed  veiy  minute  species  of  parasitic  Ich- 
neumon-like Hymenopters  which  have  rather  long  and  slender 
bodies,  with  straight  or  elbowed  antennre  of  various  lengths, 
often  haired  on  the  joints,  usually  ten  to  fifteen,  sometimes  only 
eiglit  in  number,  while  the  wings  are  covered  with  minute  hairs 
and  most  of  the  nervures  are  absent.  The  maxillary  palpi  are 
three  to  six,  the  labial  palpi  usually  three-jointed.  The  abdo- 
men has  from  five  to  seven  joints,  and  the  tarsi  ai'e  mostly  five- 
jointed,  rarely  four -jointed.  These  insects  are  often  so  minute 
that  they  can  scarcely  be  distinguished  by  the  naked  eye  unless 
it  is. specially  trained;  they  are  black  or  brown,  and  vciy 
active  in  their  habits.  They  may  be  swept  off  grass  and 
herbage,  from  aquatic  plants,  or  liom  hot  sand-banks.     They 
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prey  on  the  wheat-flies  by  inserting  their  eggs  in  their  larvte, 
on  gall-midges,  and  gall-flies,  and  on  fungus-eating  flies..  In 
Europe,  species  of  Teleas  lay  their  eggs  in  those  of  other 
insects,  especially  butterflies  and  moths  and  hendpters,  where 
they  feed  on  the  juices  of  the  larvte  growing  within  the  egg, 
coming  oat  as  perfect  Ichneumons.  We  probably  have  many 
species  of  these  insects  in  this  country.  They  usually  occur  in 
great  numbers  where  they  are  found  at  all.  They  are  almost 
too  small  .to  pin,  and  if  transfixed  would  be  unfit  for  study, 
and  should,  therefore,  be  gummed  on  mica,  or  put  into  small 
vials  with  alcohol. 

In  Proctotrupes  the  flntennte  are  long,  feathered,  twelve- 
Jointed.  The  fore-wings  have  the  beginning  of  a  cubital  cell, 
and  two  longitudinal  veins  on  the  posterior  half.  The  abdo- 
men is  spindle-shaped  and  very  acutely  pointed,  the  terminal 
joints  being  tubular  in  their  arrangement, 
and  thus,  as  Westwood  states,  approaching 
the  ChrysididfB.  An  unknown  species 
(Fig.  133)  we  have  taken  at  the  Glen,  in 
the  White  Mount^ns. 

The  head  of  Diapria  is  horizontal  and 
longer  than  broad;  the  ocelli  are  moved  for^'ard  on  to  the 
front  edge ;  the  long,  filiform  antennre  have  a  projection  on 
the  under  side,  with  the  basal  joint  ninch  elongated ;  in  the 
male  they  are  thirteen  or  fourteen-jointed,  witli  one  joint  less 
in  the  female.  The  wings  are  without  stigma  or  veins.  The 
abdomen  is  long,  oval,  pedicelled.  In  Europe,  D.  cecidomyi- 
arum  Bouch^  is  parasitic  on  the  larvte  of  Cecidomyia  arte- 
misife.  Esenbeck  considers  that  tins  genus  is  also  pai'asitic  on 
the  earth-inhabiting  Tipulid(«. 

G'onatopus  is  a  wingless  genus,  with  the  head  very  broad, 
transverse,  and  the  front  deeply  hollowed  out,  while  the  ten- 
jointed  antennte  are  long,  slightly  clavate,  and  the  thorax  is 
much  elongated,  deeply  incised,  forming  two  knot-like  portions. 
Gonatopua  lunatus  Esenbeck,  found  in  Europe,  is  one  and  a 
half  lines  long. 

Geraphron  has  the  antennas  inserted  near  the  mouth ;  they 
are  elbowed,  and  eleven-jointed  in  the  male,  and  ten-jointed  in 
the  female.     The  abdomen  has  a  very  short  pedicel.    The  fore- 
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wings  have  a  very  abort,  lient  costal  (radial)  vein.  C.  arma- 
(Mm  Say  was  described  from  Indiana. 

The  egg-parasite,  Tdeas,  has  the  elbowed  twelve-jointed  an- 
tennae inserted  very  near  the  front  of  the  head,  and  slightly 
hairy  and  simple  in  the  male,  but  in  the  female  tenninated  in  a 
six-jointed  club.    The  thorax  is  short,  the  legs  tMckened  and 
adapted  for  leaping,  and  the  abdomen  is  pedicelled.    Many 
species  have  been  foand  in  Europe.    According  to  Westwood, 
"the -type  of  this  genus  is  the  Mmeumon  ovulorum  of  Linnaeus 
{Teleas  Linnwi  Eaenbeck) ,■  which  Linnseus  and 
C^^^^^Zi    ^^  Geer  obtained  from  the  eggs  of  moths."     It 
^^^^O^^    bas  been  raised  from  the  eggs  of  several  Bom- 
■^      ^         hycidm.     " Bouche  observed  the  female  deposit 
rig.  ist.       an  egg  in  each  of  the  eggs  of  a  brood  of  Eom- 
byx   neustria.     He  describes   the    larva  *  as   elliptical,  white, 
shining,  i-ugose,  subincurved,  and  one-third  of  an  inch  long." 
(Westwood.) 

Of  the  extensive  genua  Platygaster  over  a  hundred  European 
species  are  already  known.  The  body,  especially  the  abdomen, 
is  generally  flattened,  the  antennse  ai'C  ten-jointed,  and  in  the 
female  clavate.  The  wing  veins  are  absent ;  the  rather  slender 
legs  are  not  adapted  for  leaping,  and  the  tarsi  are  flve-Jointed. 
A  species  of  Platygaster  (Fig.  134)  not  yet  named,  oviposits 
in  the  eggs  of  the  Canker-woi-m  moth,  Anisopteryx  vernata, 
and  by  its  numbers  does  much  to  check  the  increase  of  this 
caterpillar.  We  have  seen  several  of  these  minute  insects 
engi^ed  in  inserting  their  eggs  into  those  of  the   Canker- 

Dr,  Harris,  in  spealiing  of  the  enemies  of  the  Hessian-fly, 

states,  that  "two  more  parasites,  which  Mr.  Herrick  has  not 
yet  described,  also  destroy  the  Hessian-fly,  while  the  latter  is 
in  the  flax-seed  or  pupa  state.  Mr,  Herrick  says,  that  the  egg- 
parasite  of  the  Heasian-fly  is  a  species  of  Platygaster,  that  it  is 
very  abundant  in  the  autumn,  when  it  lays  its  own  eggs,  four 
or  five  together,  in  a  single  egg  of  the  Heasian-fly.  This,  it 
appears,  does  not  prevent  the  latter  ft'om  hatching,  but  the 
maggot  of  the  Hessian-fly  is  unable  to  go  through  its  trans- 
formations, and  dies  after  taking  on  the  flax-seed  form.  Mean- 
while its  intestine  foes  are  hatched,  come  to  their  growth,  spin 
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a  little  brown  cocoona  within  the  skin  of  their  yictim, 
and  in  due  time,  are  clianged  to  winged  insects,  and  eat  their 
way  out."  P.  error  Fitch  (Fig.  135)  is  closely  allied  to  P. 
tipulce  Kirby,  which,  in  Europe,  destroys  great  numbers  of  the 
Wheat-midge..  Whether  this  is  a  parasite  of  the  midge,  or 
not,  Dr.  Fitch  has  not  yet  detei-mined. 

The  habits  of  the  genus  Bethylus  remind  us  of  the  fossorial 
waapa.  Bethylus  fusdcomia,  according  to  Haliday,  "buries 
the  lai'v^  of  some  species  of  Tinea,  which  feed  upon  the  low 
tufts  of  Rosa  spinosiasima,  drt^ging  them  to  a  considerable 
distance  with  gi'eat  labor  and  solicitude,  and  employing,  in  the 
instance  recorded  by  Mi-.  Haliday,  the  bore  of  a  reed  stuck  in 
the  ground  instead  of  an  arti- 
ficial funnel,  for  the  cells  which 
should  contain  the  progeny  of 
the  Bethylus,  with  its  store  of 
provision."     (West  wood.) 

The  genus  Inostemma  is  re- 
markable for  having  the  basal 
segment  of  the  abdomen  of  the 
females  furnished  with  a  thick  Fig.  iso. 

curved  horn,  which  extends  over  the  back  of  the  thorax  and 
head.  l>r.  Fitch  states  that  /.  inserens  is  siipposed  by  Kij-by  to 
insert  its  eggs  into  those  of  the  Wheat-midge.  In  the  genua 
Galesus  of  Curtis,  the  mandibles  are  so  enlarged  and  length- 
ened as  to  fonn  a  long  beak,  and  Westwood  farther  states  that 
in  some  specimens  the  anterior  wings  Lave  a  notch  at  the  ex- 
tremity. Say's  genus  Gopt^-a  has  similar  wings.  0.  polita 
Say  waa  discovered  in  Indiana. 

In  the  very  minute  species  of  Mymar  and  its  allies,  the  head 
is  transverse,  with  the  antenuEe  inserted  above  the  middle  of 
the  face ;  they  are  long  and  slender  and  elbowed  in  the  male, 
but  clavate  in  the  female.  There  are  no  palpi,  while  the  very 
narrow  wings  have  a  very  shoi-t  subcostal  vein  and  on  the 
edges  are  provided  with  long  dense  ciliffi.  The  antennae,  of 
Mymar  are  thirteen-jointed  in  the  male,  and  nine-jointed  in  the 
female;  the  club  is  not  jointed.  The  tarsi  are  foui-jointed, 
and  the  abdomen  is  pedunculated.  Mymar  pulchelltis  Curtis 
is  a  quarter  of  a  line  long.    It  is  found  in  Europe.    An  allied 
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form  Polynema  ovulorum  Linn,  lays  numerous  eggs  in  a  single 
butterfly's  egg. 

In  Anaphea  the  male  antennEe  are  twelve-jointed,  those  of 
the  female  nine-jointed,  and  the  abdomen  is  subsessile  and 
ovoid.  In  Anay^-us  the  male  antenna  are  thirteen-jo luted, 
those  of  the  female  nine-jointed,  while  the  tai-si  are  four-jointed, 
and  the  acutely  eouical  abdomen  is  sessile.  No  native  species 
are  known. 

The  smallest  Hymenopterous  insect  known,  if  not  the  most 
minute  of  all  insects,  is  the  Pteratoimts  Putnamii  Pack.  (Plate 
3,  flgs,  8,  Sa,  hind  wing),  which  we  first  discovered  on  the 
body  of  an  Anthophorabia  in  the  minute  eggs  of  which  it  is 
nndonbtedly  parasitic.  It  diffei's  from  Anagrus  in  the  obtusely 
conical  abdomen,  and  the  narrower,  very  linear  wings,  which 
are  edged  with  a  fringe  of  long,  curved  hairs,  giving  them  a 
gi-aceful,  feathery  appearance.  The  fore-wings  are  lissured, 
a  very  interesting  fact,  since  it  shows  the  tendency  of  the 
wings  of  a  low  Hymenopterous  insect  to  be  fissured  like 
those  of  Pteropborus  and  Alucita,  the  two  lowest  Lepidop- 
terous  genera.     It  is  one-ninetieth  of  an  inch  in  length. 

Chalcidid^  "Westwood.  This  is  a  group  of  great  extent ; 
the  species  are  of  small  size  ;  they  ai'C  often  of  shiny  colors,  as 
the  name  of  the  principal  genus  implies,  being  either  bronzen 
or  metallic.  Tliey  have  also  elbowed  antenna  with  from  six 
to  fom-teen  joints,  and  the  wings  are  often  deficient  in  veins. 
In  some  genera,  including  Chalcis,  the  hind  thighs  are  thickened 
for  leaping.  The  differences  between  the  sexes,  generally  veiy 
marked  in  Hymenoptera,  are  here  especially  so.  The  abdo- 
men is  usually  seven-jointed  in  the  male  and  six-jointed  in  the 
female,  the  other  rings  being  aborted.  The  male  of  several 
species  has  the  joints  of  the  antennte  swelled  and  furnished  with 
long  hairs  above.  Some  of  the  species  of  Pteromalus  are  wing- 
less, and  closely  resemble  ants.  They  infest  eggs  and  lai'vae. 
Some  species  prey  npon  the  Aphides,  othei-s  lay  their  eggs  m 
the  nests  of  wasps  and  bees.  One  species  is  Iniown  in  Europe 
to  be  a  parasite  of  the  common  house-fly.  Others  consume 
the  larvae  of  the  Hessian-fly,  and  those  Ceeidomyiie  that  pro- 
duce, galls,  and  also  the  true  gall-flies  (Cynips).     Some  are 
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parasites  on  other  Ichneumon  parasites,  as  there  are  species 
preying  on  the  genus  Aphidiue,  which  is  a  parasite  on  the 
Aphis.  Ml'.  WaJsh  has  bred  a  species  of  HoclEeria  and  of 
Glyphe,  which  ai-e  parasitic  on  a  Mici'ogaster,  wliich  in,  turn 
preys  upon  the  Army-worm,  Leucania  unipuncta ;  and  Clialcis 
alliifrons  Walsh,  was  bred  from  the  cocoons  of  Pezomachus,  an 
Ichneumon  parasite  of  the  same  caterpillar. 

The  pupK  of  some  species  are  said  to  have  the  limbs  and 
wings  soldered  together  as  in  Lepidoptera,  and  the  larvae  sel- 
dom spin  a  silken  compact  cocoon.  We  have 
probably  in  this  country  at  least  a  thousand 
species  of  these  small  parasites,  nearly  twelve 
hundred  having  been  named  and  described  in  . 
Eur(q>e  alone.  They  aie  generally  large  enough  '■ 
to  be  pinned  or  stuck  upon  cards  or  mica  ;  some 
individuals  should  be  preserved  in  this  way, 
others,  as  wet  specimens.  Fig.  13b. 

Ghaids  is  known  by  the  abdomen  having  a  long  pedicel,  its 
much  thickened,  oval  thighs,  and  curved  tibise.  Ghahis  bi-a- 
cata  {Fig.  136),  so  named  by  Mr.  Sanborn  "in  allusion  to  the 
ornamental  and  trousered  appearance  of  the  posterior  feet" 
is  about  .32  inch  in  length.  "ESaumnr  has  described  and 
figured  a  species  of  Chalcis,  which  is  parasitic  in  the  neat  of 
the  American  wasp  Epipone  nitidulans  and  which  he  regarded 
as  the  female  of  that  wasp."     (Westwood.) 

The  genus  Leuaospis  is  of  large  size.     It  is  known  by  having 
the  large  ovipositor  laid  upon  the  upper  surface  of  the  abdo- 
and  being  spotted  and  banded  with 
w,  resembling  wasps.     One  of  our  more 
u  species  is  the  L.  afflnis  (Fig.  137)  of 
The  Cuban  L.  Poeyi  GuSrin  is  para- 
on  the  MegaehUe  Poeyi  of  Gufirin. 
The    well-known    Joint-worm,    JEurytoma, 
Fig-  1S7.  (qj-  Jsosoma  "Walsh)  produces  galls  on  wheat- 

stems.  The  antennse  ai-e,  in  the  male,  slender  and  provided 
with  verticils  of  hairs.  The  acutely  oval  abdomen  has  a 
short  pedicel.  The  hind  legs  are  scarcely  thicker  than  the 
fore  limbs.  £J.  hordei  Harris  (Fig.  138)  is  found  in  gall-like 
swellings  of  wheat-stalks.    It  is  still  a  matter  of  discussion, 
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whether  it  directly  produces  the  galls,  or  is  parasitic,  like 
many  of  the  family,  on  other  gall-insects.  Dr.  Harris,  who  has 
studied  the  habits  of  the  Joint-worm,  states  that  the  body  of 
the  adult  fly  is  jet  blacfe,  and  that  the  thighs,  shanks  (tibiae), 
and  claw-jointa,  ai-e  blackish,  while  the  knees  and  other  joints 
of  the  feet,  are  pale-yellow.  The  females  are  .13  inch  long, 
while  the  males  are  smaller,  have  a  club-shaped  abdomen,  and 
the  joints  of  the  antenna  surrounded  with  a  verticil  of  hairs. 
The  larva  is  described  by  Harris  from  specimens  received  from 
Virginia,  as  varying  from  one-tenth  to  nearly  tinree-twentietha 
of  an  inch  in  length.  It  is  of  a  pale  yellowish  white  color, 
with  an  intei'nal  dusby  streak,  and  is  destitute  of  hairs.  The 
head  is  round  and  partially  retractOe,  with  a  distinct  pair  of 
jaws,  and  can  be  distinguished  ii-om  the  larvae  of  the  diptei-ous 
gall-flies  by  not  having  the  v-shaped  organs  on  the  segment 
f  the  head.  During  the  sum- 
M-ding  to  Mr.  Gourgas's  observa- 
'  tions  reported  by  Dr._  Harris,  and  when 
the  barley  or  wheat  is  about  eight  or  ten 
inches  high,  the  presence  of  the  young 
Joint-worms  is  detected  "by  a  sudden 
check  in  the  growth  of  the  plants,  and 
the  yellow  color  of  their  leaves,"  and  several  irregular  gall- 
like swellings  between  the  second  and  third  joints,  or,  accord- 
ing to  Dr.  Fitch,  "immediately  above  the  lower  joint  in  the 
sheathing  base  of  the  leaf;"  or,  as  Harris  states,  in  the  jomt 
itself.  The  ravf^es  of  this  insect  have  been  noticed  in  wheat 
and  barley.  During  November,  in  New  England,  the  worms 
ti'ansform  into  the  pupa  state,  accoitling  to  the  observations  of 
Dr.  A.  Nichols,  and  "live  through  the  winter  unchanged  in 
the  straw,  many  of  them  in  the  stubble  in  the  field,  while  others 
are  carried  away  when  the  grain  is  hai'vested."  In  Virginia, 
however,  the  larva  does  not  transform  until  late  in  Febraary, 
or  early  in  March,  according  to  Mr.  Glover.  From  early  in 
May,  until  the  first  week  in  July,  the  four-winged  flies  issue 
from  the  galls  in  the  dry  stubble,  and  are  supposed  to  im- 
mediately lay  their  eggs  in  the' stalks  of  the  young  wheat  or 
barley  plants.  The  losses  by  this  insect  has  amounted,  in 
Vii^inia,  to  over  a  third  of  the  whole  crop.    The  beet  remedy 
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fc  the  attacks  of  this  insidioas  foe,  is  to  burn  the  stubble 
in  the  autumn  or  spring  for  several  successive  years.  Plough- 
ing in  the  stubble  does  not  injure  the  insects,  as  they  can 
work  their  way  out  of  the  earth. 

It  haa  been  objected  by  Weatwood,  Eatzbui^,  and  more 
recently  by  Mr.  Walsh,  (who  aftei'wards  changed  his  views), 
that  as  all  the  species  of  this  family,  so  far  as  known,  are  para- 
sitic, the  Eurytoma  cannot  be  a  gall-prodvicer,  and  that  the 
galls  ai'e  made  by  a  dipterous  insect  (Ceeidomyia)  on  which 
the  Eurytoma  is  a  pai'asite  ;  but,  as  they  otFer  no  new  facts  to 
support  this-  opinion,  we  are  inclined  to  believe  from  the 
statements  of  Harris,  Fitch,  Cabell,  T.  Glover  (Patent  Office 
Eeport  for  1854),  and  others,  that  the  larva  of  the  Eurytoma 
produces  the  gall.  We  must  remember  that  the  habits  of 
comparatively  few  species  of  this  immense  family  have  been 
studied ;  that  the  genus  Eurytoma  is  not  remotely  allied  to 
the  Cynipidffi,  or  true  gall-flies  (which  also  comprise  animal 
parasites) ,  in  which  group  it  has  actually  been  placed  by  Esen- 
beck,  for  the  reason  that  in  Europe  "several  species  of 
Eurytoma  have  been  observed  to  be  attached  to  different 
kinds  of  galls."  (Westwood.)  Dr.  Fitch  also  describes  the 
Yellow-legged  Barley-fly,  Eurytotna  Jlamipes,  which  produces 
similar  galls  in  barley,  and  differs  irom  the  Wheat  Joint-worm 
in  having  yellow  legs,  while  the  antennfe  of  the  male  are  not 
surrounded  with  whorls  of  hair.  The  Eurytoma  aeccdis  Fitch 
infests  rye.  It  differs  from  E.  bordei  in  "having  the  hind  pair 
of  shanks  dull  pale-yeUow,  as  well  as  the  foi-ward  ones."  We 
shall  also  see  beyond  that  several  species  of  Saw-flies  produce 
true  galls,  while  other  species  of  the  same  genus  are  external 
feeders,  which  reconciles  us  more  easily  to  the  theoiy  that  the 
Eurytoma  hordei,  and  the  other  species  described  by  Dr.  Fitch, 
diffei'  in  their  habits  from  others  of  the  family,  and  are  not  ani- 
mal parasites.  Indeed  the  Joint-worm  is  preyed  upon  by  two 
Chalcid  parasites,  for-  Harris  records  finding  the  larvse,  probar 
bly  of  Torymue,  feeding  on  the  Eurytoma  larvfe,  and  that  a 
species  of  Torymus  {named  T.  Harrisii,  by  Dr.  Fitch,  and  per- 
haps the  adult  of  the  first-named  Torymus)  and  a  species  of 
Fteromalus  are  parasites  on  Eurytoma. 
In  Mbnodontomerus.  (Torymus)  the  third  joint  of  the  an- 
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tennte  is  minute,  and  tlie  liicd  femora  are  thick,  but  not  ser- 
rated, and  beneath  armed  with  a  tooth  near  the  tip. 

The  wings  are  rudimentary  so  that  it  does  not  quit  the  cell. 
Newport  states  that  the  larva  is  flat,  very  hairy,  and  spins  a 
silken  cocoon  when  about  to  pupate.  It  is  an  "external  feed- 
ing parasite"  consuming  the  pupa  as  well  as  the  larva  of  An- 
thophorabia.  The  imago  appears  about  the  last  of  June, 
perforating  the  cell  of  the  bee.  It  also  lives  in  the  nests  of 
Osmia,  Anthophora,  and  Odynerus. 

The  genus  AnthopJiorabia  is  so-called  from  being  a  parasite  on 
Anthophora,  The  males  differ  remarkably  fromr  the  females, 
especially  in  having  simple  instead  of  compound  eyes,  besides 
the  usual  three  ocelli.  j1.  ttiegachilis  Pack.  (Plate  3  ;  flg.  7, 
larva ;  7  a,  pupa)  is  a  parasite  on  a  species  of  Megaeliile. 
The  larva  is  white,  short  and  thick,  cylindrical,  with  both 
extremities  much  alike  ;  the  segments  are  slightly  convex,  and 
the  terminal  ring  is  orbicular  and  rather  large.  Length,  .04 
inch,  being  one-third  as  broad  as  long.  On  opening  the  cells 
of  Megachile,  we  found  nearly  a  dozen  containing  these  para- 
sites, of  which  150  larv»  were  counted  clustering  on  the  out- 
side of  a  dead  and  dry  Megachile  larva.  In  England  they 
occur,  according  to  Newport's  observations,  in  much  less  num- 
bers, as  he  found  from  thirty  to  fifty  in  a  cell  of  Anthophora. 
A  few  females  batched  out  in  the  middle  of  October,  and  there 
■were  a  few  pup^  leit,  but  the  majority  wintered  over  in  the 
larva  state,  and  a  new  and  larger  brood  appeared  in  the  spring. 

Perilatnpus  is  a  beautiful  genus,  with  its  shining,  metallic 
tints.  The  eleven-jointed  antenna  are  short,  lying  when  at 
rest  in  a  deep  frontal  furrow.  The  head  is  large,  while  the 
abdomen  is  slightly  pediceUed,  being  short,  contracted,  with 
the  ovipositor  concealed.  P.  platygaster  Say  and  J',  triangu- 
laris Say  were  described  from  Indiana. 

The  numerous  species  of  Fteromalua  often  oviposit  in  the 
larvte  of  butterflies.  In  this  genus  the  antennse  are  inserted 
in  the  middle  of  the  front.  The  abdomen  is  iieaily  sessile,  ob- 
tusely triangular,  or  Scutely  ovate  in  form,  with  the  ovipositor 
concealed.  The  femora  are  slender.  There  are  about  three 
hundred  species  known  to  inhabit  Europe.  Pleromukis  va- 
nessce  Harris  is  a  parasite  on  Vanessa   Antiopa.     P.  clisio- 
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cawipre    Harris   infestg    Clisiocanipa.       ' '  Pteromalua    a/pum,    is 
parasitic  in  the  nests  of  the  Masou-bee."  (Wcstwood.)     A  spe- 
cies of  this  or  an  allied  genus  (Fig.  139) 
infests  the  eggs  of  the  Clisioeampa  Ameri- 
cana.    Its  eggs  are   probably  laid  within  « 
those  of  th?  Tent-caterpiUar   moth  early 
in  the  summer,  hatching  out  in  the  autumn, 
and  late  in  the  spring  or  early  in  June, 

An  allied  genus,  SipJionura,  is  a  para- 
site on  galls.  It  resembles  a  beetle,  Mor- 
della,  from  its  very  peculiar  scutum.  ^'s- 1-'"- 

The  antennae  of  Semiotellus  are  twelve-jointed.  S.  {Ceraph- 
ron)  destntdor  Say  (Fig.  140),  according  to  that  author, 
destroys  the  Hessian-fly,  while  lying 
in  the  "flax-seed"  state.  Fitch  de- 
scribes it  as  being  a  tenth  of  an 
inch  long,  black,  with  a  brassy 
green  reflection  on  the  head  and 
thorax,  wliile  the  legs  and  base  of 
the  abdomen  are  yellowish. 

In  Encyrtiis,  which  comprises 
over  a  hundred  species  already 
known,  usually  rather  small  in 
size,  the  body  is  short  and  rounded. 
e  inserted  near  the  mouth.  The 
thorax  is  square  behind,  and  the  sessOe  abdomen  is  short  and 
broad  at  the  base.  Encyvtus  Bolus 
and  E.  Seate  ai'e  described  from 
North  America  by  Mr.  F,  Walker. 
Enep-tw  varicm-nU  is  in  Europe 
found  as  a  parasite  in  the  cells  of 
Eumenes  coaretata. 

The  antennfe  of  EvJophus  are  nine- 
jointed,  with  a  long  branch  attached  to  the  third,  fourth,  ; 
fifth  joints.  The  abdomen  is  flattened,  sessile.  E.  hctsalis 
Say  was  described  from  Indiana.  We  figure  a  Chalcid  (Fig, 
141,  J),  allied  to  Eolopus,  which'  preys  upon  the  American 
Tent  Caterpillar. 

A  species  of  Blastophaga  (B.  grossorum  Grav.)  is  interest- 
ing .as  it  is  the  means  of  assisting  in  the  fertilization  of  the  Fig 
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blossoms,  which  a«t,  as  applied  to  tiiis  instance  of  the  fertiliza- 
tion of  flowering  plants  by  insects,  has  been  called  by  Mr. 
Weatwood  "  capriflcation." 

CiNipiD^  Westwood.  {Ih'.plol^ai-i(B  Latreille.)  Gall-flies. 
In  this  most  interesting  family  we  have  a  singular  combination 
of  zoological  and  biological  charaetei-s.  The  gall-flies  arc  closely 
allied  to  the  parasitic  Chalcids,  but  in  their  habits  are  plant- 
parasites,  as  they  live  in  a  gall  or  tamor  formed  by  the  ab- 
normal growth  of  the  vegetable  cells  due  to  the  initition  first 
excited  when  the  egg  is  1    1  n  tl    barl  b  t  f  th   1    f 

as  the  case  may  be.     TI     g         t    n    f  th     ui  m      b    od 
alao  anomalons,  but  th    p    th  n  tl   t  th 

forms,  by  which  immen       amb        f  f  n   1  P     I      ^ 

necessary  for  the  work  th      p   -f  -m       tl  mj     f      t 

"When  we  see  a  single  o  1  h  g  th  u  tl  g  11  th  k 
of  a  single  species,  aidl     nhwnm  a       t        t      1 


yia:,  143 

;,  it  becomes  evident  tliat  the  demand  for  a  gi'eat  nu- 
merical increase  must  be  met  by  extraordinary  means,  like  the 
generation  of  the  summer  broods  of  the  Plant- lice. 

The  gall-flies  are  readily  recognized  by  their  resemblance  to 
certain  Chalcids,  but  the  abdomen  is  much  compressed,  and 
usually  very  short,  while  the  second,  or  the  second  and  third  seg- 
ments, are  greatly  developed,  the  remaining  ones  being  imbri- 
cated or  covered  one  by  the  other,  leaving  the  hind  edges 
exposed.  Concealed  within  these,  is  the  long,  partially  coiled, 
very  slender  ovipositor,  which  arises  near  the  base  of  the  abdo- 
men.*    Among  other  distinguishing  characters,  are  the  straight 

•Fig.  142.  I,  abdomen  of  Cy«^3  gaerBos^cieulnia  Oaten  Sunken,  \i-lth  the  ovipos- 
iKir  exserted !  II,  Uie  same  with  tha  ovipoaitor  retracted;  III,  the  nbdcinen  of  the 
femalo  of  iSijrftfs  (Dlploleiiia)  &-Uneatus  Say;  IV,  the  samo  Bhowlng  the  ventrsl 
lioi'tion,  fn  nature  covered  by  the  tergal  portion  of  tlie  abdomen;  V,  end  view  of  the 
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(not  being  elbowed)  thirteen  to  sixteen-joiiited  antennie,  the 
labial  palpi  being  from  two  to  four-jointed,  and  the  maxil- 
lary palpi  from  four  to  aix-jointed.  The  maxUlary  lobes  are 
broad  and  membranous,  while  the  ligula  ia  fleshy,  and  either 
rounded  or  square  at  the  end.  There  is  a  complete  eoatal  cell, 
while  the  subcostal  cells  are  incomplete.  The  egg  ia  of  large 
size,  and  increases  in  size  as  the  embryo  becomes  more  devel- 
oped. The  larva  is  a  short,  thick,  fleshy,  footless  grub,  with 
the  ^^ments  of  the  body  rather  convex.  When  hatched  they 
immediately  attack  the  interior  of  the  gall,  which  has  already 
formed  aixiund  them.  Many  species  transform  within  the  gall, 
while  others  enter  the  earth  and  there  become  pnpie. 

It  is  well  known  that  of  many  gall-flies  the  males  have  never 
been  discovered.  "Hartig  says  that  he  examined  at  least 
15,000  specimens  of  the  genua  Cynips,  as  limited  by  him,  with- 
out ever  discovering  a  male.  To  the  same  purpose  he  collected 
about  28,000  galls  of  Cynips  divisa,  and  reared  9,000  to  10,000 
Cynipa  from  them  ;  all  were  females.  Of  0.  folii,  likewise,  he 
had  thousands  of  specimens  of  the  female  sex  without  a  single 
male."  (Osten  Saeken.)  Siebold  supposes  in  sach  cases  that 
there  is  a  true  parthenogenesis,  which  accounts  for  the  immense 
number  of  females. 

Baron  Osten  Saeken,  however,  thinks  that  these  females  are 
impregnated  by  males  of  the  same  species  which  are  produced 
from  a  different  sort  of  gall,  existing,  however,  on  the  same 
species  of  tree.  He  reports  in  the  Proceedings  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  July  1861,  "an 
observation,  which,  if  confirmed,  would  solve  the  question  of 
the  sexes  of  Cynipidfe.  From  a  singular,  spindle-shaped  gall 
on  the  red  oak,  I  reared  a  male  Cynips,  which  is  similar  to  the 
gall-fly,  Gynipa  conjtuens  Han-is,  of  the  common  oak-apple  of 
the  red  oak;  known  by  the  female  sex  only,  and  looks  exactly 
as  one  might  suppose  the  male  Oynipa  confluena,  if  known, 
ought  to  look.     If  it  is  proved  that  the  Cynips  of  the  spindle- 

abflomen  of  Cynips,  showinp;  the  ralaUone  of  Eeginente  7-8,  the  Elernal  portion  of 
the  Bijlitli  Begmentbetng  obsolete;  sp, the  single  paiv  of  nMominol  spiracles;  TI, 
terminal  ventral  piece,  iVom  whieU  the  sheaths  (e  a)  and  the  ovipositor  {o]  tato 
their  origin ;  It  is  sti-ongly  attached  at  m  to  the  tergites  of  the  sixth  and  seventh 
rinsBi  o,  ovipositor;  s,  a  its  sheaths;  n,  an  appendage  to  »,  the  terminal  etemite. 
—  From  Wiileh. 
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shaped  gall  is  the  male  of  the  Cyiiips  of  the  oak-apple,  and  if 
it  is  shown,  by  I'urther  observation,  that  in  the  genera,  supposed 
to  be  agamous,  by  Hartig,  the  males  produced  from  galli  are 
different  from  those  of  the  females,  then  it  will  be  pHm  how 
28,000  galls  of  the  same  kind  could  give  10,000  females  and 
not  a  single  male. 

■  "A.  sti'ong  proof  in  confirmation  of  my  assertion  la,  that  m 
those  genera,  the  males  of  which  are  Imoivn,  both  sexes  aie 
obtained  from  galls  in  almost  equal  numbers  ;  e\  en  the  malei, 
not  unfrequently,  predominate  in  number  (see  Haitig,  1  c  ii , 
399).  Now  the  gall-flies,  reared  by  me  from  the  oak-apple, 
were  all  females.  Dr.  Pitch,  also,  had  only  females  ;  and  Mr, 
B.  D.  Walsh,  at  Rock  Island,  Illinois,  reared  (from  oak-apples 
of  a  different  kind)  from  thirty-five  to  forty  females,  without  a 
single  male.  This  leads  to  the  conclusion  that  the  Cynips  of  the 
oak-apples  belongs  to  the  genera  hitherto  supposed  to  be  agam- 
ous." (He  has  since  abandoned  this  theory.  See  note,  p.  379). 
For  an  account  of  the  habits  and  many  other  interesting 
points  in  the  biologj'  of  these  interesting  insects,  we  further 
quote  Bai  on  Osten  feacken.  ' '  Most  of  the  gall-flies  always  attack 
the  same  kind  of  oak  ,■  thus,  the  gall  of  G.  seniinator  Harris, 
is  always  found  on  the  white  oali ;  C.  tvbicola  Osten  Sacken  on 
the  post  oak  etc  Still,  some  galls  of  the  same  form  occur  on 
different  o'ks,  a  gall  closely  resembling  that  of  C.  quei'cus- 
glohvlvs  Fiteh,  of  the  white  oak,  occurs  also  on  the  post  oak, 
and  the  swamp  chestnut  oali: ;  a  gall  very  similai'  to  the  com- 
mon oak-apple  of  the  red  oak  occurs  on  the  black-jack  oak,  etc. 
Are  such  galla  identical,  that  is,  are  they  prodnced  by  a  gall-fly 
of  the  same  kind  ?  I  have  not  been  able  to  investigate  this 
question  sufllciently.  -Again,  if  the  same  gall-fly  attacks  dif- 
ferent oaks,  may  it  not,  in  some  cases,  produce  a  slightly  differ- 
ent gall?  It  will  be  seen  below,  that  C.  c/uereus-fuUHs,  from  a 
leaf-gall  on  the  white  oak,  is  very  like  0.  gwercits-papiRata  fi'om 
a  leaf-gall  on  the  swamp-chestnut  oak.  I  could  not  perceive 
any  difference,  except  a  very  slight  one  in  the  coloring  of  the 
feet.  Both  gall-flies  may  belong  to  the  same  species,  and 
alUiough  the  galls  are  somewhat  different,  they  are  in  some 
respects  analogous,  and  might  be  the  produce  of  the  same  gall- 
fly on  two  different  trees. 
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"  Some  gall-flies  appear  very  early  in  the  seaaon ;  Cynips 
querois-palustria  for  instance,  emerges  fi-om  its  gall  before  the 
end  of  May ;  these  galls  are  the  earliest  of  the  season ;  they 
grow  out  of  the  bads  and  appear  ftiil  gi'own  before  the  leaves 
are  developed.  May  not  this  gall-fly  have  a  second  generation, 
and  if  it  hais,  may  not  the  gall  of  this  second  generation  be 
different  from  the  first  produced,  as  it  would  be  under  different 
circumstances,  in  a  more  advanced  season,  perhaps  on  leaves 
instead  of  buds,  etc? 

"A  remarkable  fact  is  the  extreme  resemblance  of  some  of 
the  parasitical  gall-flies  with  the  true  gall-fly  of  the  same  gall. 
Thus,  Cynips  gitercus-fulilis,  0.  Sacken,  is  strikingly  like  Aulax  ? 
flitiUs,  the  parasite  of  its  gall.  The  common  gall  on  the  black- 
berry stems  produces  two  gall-flies  which  can  hardly  be  told 
apart  at  first  glance,  although  they  belong  to  different  genera." 
(Proceedings  of  the  Entomological  Society  of  Philadelphia.) 
Hartig  has  divided  this  family  into  three  sections :  First, 
Cynips  and  its  allies,  the  true  gall-Jlies  (Psenidea)  in  which  the 
second  (counting  the  slender  pedicel  sis  the  first)  segment  of 
the  abdomen  is  longer  than  half  its  length,  and  the  subcostal 
area  is  narrow,  the  basal  areolet  (cell)  being  opposite  the  base 
of  the  former. 

Cynips  confliieM  Harris  forms  the  oali-apple  commonly  met 
with  on  the  scrub-oak.  Tliere  is  a  spring  and  summer  brood. 
These  galls,  sometimes  two  inches  in  diameter,  are  green  and 
pulpy  at  firat,  but  when  ripe  have  a  hard  shell  with  a  spongy 
interior,  in  the  centre  of  which,  lodged  in  a  woody  kernel, 
which  serves  as  a  cocoon,  the  larva  transforms,  escaping 
through  a  hole,  which  it  gnaws  through  both  the,  kernel  and 
shell.  We  have  found  the  fly  ready  to  escape  in  June,  and  Dr. 
Harris  has  found  it  in  October,  Two  galls  ai-e  represented  on 
Plate  4,  fig.  13 ;  the  larger  of  which  has  been  tenanted,  after 
the  gall-flies  had  escaped,  by  an  Odyneras.  Chpiips  galloi-Unc- 
torim  Olivier  produces  the  galls  of  commerce,  brought  ft-om 
Asia  Minor, 

Biorhisa  (Apophyllus  Hai-tig)  is  a  wingless  genus,  and  lives 
beneath  the  earth  in  galls  formed  at  the  roots  of  oal:  ti-ees. 
Bimiiisa  nigra  Fitch  is  black  throughout,  including  the  antcmiEC 
and  feet,  and  is  but  .08  inch  long. 
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GhIIs  are  often  found  on  the  Wackberrj',  tenanted  by  another 
genus,  Diastrophus,  which  has  usually  ftfteen-jointed  antennse 
in  the  male,  anil  one  joint  leag  in  the  female.  On  opening  a 
gall  containing  this  fly,  we  often  iind  an  iuquiline  gall-fly, 
Aulas,  "showing  the  most  striking  resemblance  in  size,  color- 
ing and  seulptm-e,  to  the  Diastrophus,  their  companion.  The 
one  ia  the  very  counterpart  of  the  other,  hardly  showing  any 
differences,  except  the  strictly  generic  characters."  (Osten 
Saclcen.)  These  galls  are  also  infested  by  Chalcid  parasites, 
Callimome  (two  species),  Ormyrus,  and  Enrytoma. 

Osten  Sacken  enumerates  "eight  cynipidous  galls  on  the  dif- 
ferent kinds  of  roses  of  this  country."     Tlie  flies  all  belong  to 
the  genus  Rliodites,  which  is  distinguished  by  the  under  side 
of  the  last  abdominal  segment  being  di'awn  out  into  a  long 
point,  while  the  antennffi  are  fourteen- jointed 
in  both  sexes,     R.  roace  produces  the  bede- 
guar  gall  ("from  the  Hebrew  bedeguaeh,  said 
mean  rose-apple").     It  was  formerlyused 
a  medicine.     The  galls  form  a  moss-like 
mass,  encircling  the  rose  branch.     Rhodites 
Fig.  143.  tiicMocefus   of  Harris    (Fig.  143),  produces 

hard,  woody,  irregular  swellings  of  the  branches. 

We  now  come  to  the  second  section,  the  Guest  goM-fiies  (In- 
quilinse),  which  are  unable  to  produce  galls  themselves,  as  they 
do  not  secrete  the  gall-producing  poison,  though  possessing 
a  well  developed  ovipositor.  Hence,  like  the  Nomada,  etc., 
among  bees,  they  are  Cuckoo-flies,  laying  their  eggs  in  galls 
already  formetl. 

This  group  may  generally,  according  to  Mr,  Walsh,  be  dis- 
tinguished from  the  preceding  by  the  sheaths  of  the  ovipositor 
always  projecting,  more  or  less,  beyond  the  "dorsal  valve," 
which  is  a  small,  hairy  tubercle  at  the  top  of  the  seventh  ab- 
dominal segment.  This  dorsal  valve  also  projects  greatly. 
In  almost  all  the  species,  the  ovipositor  projects  from  between 
the  tips  of  the  sheaths. 

Among  the  Inquiline  genera  are  SynopArus,  AmUynotus, 
Synergea,  and  A.vla«,  which  are  guests  of  various  species  of 
Cynipides, 

In  Figitea   and  allies   (Figitidse),  the  third  section  of  the 
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family,  the  second  segment  ia  shorter  than  half  the  lei^th  of 
the  abdomen,  being  much  longer  and  leas  high  and  eonapressed 
than  in  the  Cynipides,  and  the  ovipositor  is  retracted  within 
the  abdomen.  Tliese  insects  are  trae  internal  parasites,  re- 
sembling the  Chalcids.  Ibalia  is  a  paraslt*  on  a  wood-beetle. 
This  genus  has,  by  "Walsh,  been  placed  in  the  Cynipides, 
Figites  has  feathev-like  antennse  in  the  male ;  it  is  a  parasite 
on  the  larvie  of  Sarcophaga.  The  genus  Allotria  is  a  pai'a- 
site  on  Aphis.    ' 

Walsh  states  that  two  genera,  which  he  has  identified  aa 
KhidotoT/w,  and  Eucmta  are  true  Figitidce,  and  "have  the 
wings  Mnged  like  a  Mytnar,  and  the  former  has  them  emargi- 
nate  at  tip  with  the  radial  area  in  ray  species  distinctly  open, 
and  the  latter  simple  at  tip  with  the  radial  area  in  my  species 
marginally  closed  by  a  coarse  brown  vein."  Hucoila  is  sup- 
posed to  be  parasitic  on  some  insect  attacking  the  turnip. 

Tbnthbedinid^  Leach.  The  Saw-flies  connect  the  Hymen- 
optera  with  the  Lepidoptera.  In  the  perfect  state  they  con- 
fonn  to  the  Hymenop-  ^    „, 

terons    type,   but    as 
larvse  they  would  often 
be  mistaken  for  I/cpi-  ^-j 
dopterous  larvse,  and   f;;::| 
in  their  habits  closely 
resemble  many  eater-  -— ^^ 
pillars.       The     three  - 
divisions  of  the  body,  ' 
usually  so  trenchantly 
marked  in  the  higher  ' 
Hymenoptera,  are  here  *''*■  '■**■ 

less  distinct,  since  the  abdomen  is  sessile,  its  basal  ring  being 
broad  and  apphed  closely  to  the  thorax,  while  the  succeeding 
rings  are  very  equal  in  size.  The  head  ia  broad  and  the  thorax 
wide,  closely  resembUng  that  of  the  Lepidoptera.  The  wiiiigs 
(Fig.  144,  fore-wing)  are  larger  in  proportion  to  the  i-est 
of  the  body  than  usual ;  they  are  more  net-veined,  the  cells 
being  more  numerous  and  extending  to  the  outer  margin.* 

Kie  American  BpecleE,  piililtshins  ot  tJie  time  of  writing,  by  Mr.  E,  Norton,  in  Hia 
TraneaclJonB  of  the  American  Entomological  Society,  toIs.  I,  2.    Wo  tlierefoto 
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All  these    characters    show   that   tho    saw-fly   is   a   degraded 
Hymen  opter. 

The  aiitennte  ai-e  not  elbowed  ;  are  rather  shoit  and  simple, 
elavate,  but  in  rare  instaiicea  iisaured  or  feathered.  The  ab- 
domen consists,  usually,  of  eight  external  segments,  the  two 
last  being  aborted  on  the  under  side,  owing  to  the  great  develop- 
ment of  the  ovipositor.  The  ovipositor  or  "saw"  (compare 
Fig.  24)  consists  of  two  lamellEe,  the  lower  edge  of  which  ia 
toothed  and  tits  in  a  groove  in  the  under  side  of  the  upper  one, 
which  is  toothed  above,  botli  protected  by  the  usual  sheath-like 
stylets.  On  pressing,  says  Lacaze-Diithiers,  the  end  of  the 
abdomen,  we  see  the  saw  depressed,  leave  the  direction  of 
the  axis  of  the  body,  and  become  perpendicular.  By  this 
movement  the  saw,  which  both  cuts  and  pierces,  makes  a  gash 
in  the  soft  part  of  the  leaf  where  it  deposits  its  eggs. 

The  eggs  are  laid  more  commonly  near  the  ribs  of  the  leaf, 
in  a  series  of  slits,  each  slit  containing  but  a  single  egg. 
"Some  species,  on  the  other  hand,  introduce  their  eggs  by 
means  of  their  saws  into  tlie  edges  of  leaves  (Ifeviatiis  conju- 
gatus  Dahlb,),  and  others  beneath  the  longitudinal  ribs  of  the 
leaves.  A  few,  indeed,  merely  fasten  their  eggs  upon  the  outer 
surface  of  the  leaves  (ifmaias  grossularice,  etc.),  attaching  them 
together  like  a  string  of  beads  (ESaumur,  vol.  v,  plate  10,  fig. 
8),  whilst  a  few  place  them  in  a  mass  on  the  siuface  of  the  leaf 
(ibid,  plate  ll,flgs.  8,  9)."  (Westwood.)  The  irritation  set  up 
by  the  saws  in  the  iTOunded  leaf,  causes  a  flow  of  sap  which  is 
stated  by  Westwood  to  be  imbibed  by  the  egg,  so  that  it  swells 
gradually  to  twice  its  original  size.  It  is  Iniowu  that  the  eggs 
of  ants  increase  in  size  as  the  embryo  develops,  and  we  would 

copy  his  dingram  IFig.  Hi),  shoivloff  the  venation  of  the  winjr  (compare  Fig.  m 
aud  oai-  nomenclature),  with  (he  explanaUon  o[  pnrts  ^ven  by  him. 

a,  stigma;  b,  coats  or  eoetal  mufgln;  c,  apical  margin;  d,  costal  iind  pojt- 
oostal  Teias;  e,  exteTnomedial ; /,  g,  anal;  A,  poeterloi'  margin;  i,  marginal  vain; 
j,  sQbinarglnal  vein ;  ft,  first,  seooud,  and  thh'd  (transverse)  HUbmavgtnal  neiTutos; 
I,  raourrent  norvures  (dlacoidalj ;  m,  diiooidnl  vein ;  n,  first  ^nA  second  inner  api- 
cal or  snbmacginol  nerynres.  Bnllie  or  clear  spots,  on  tho  velne  or  nervnres,  irith 
bnllar  or  dear  lines  orOBBingtliein.  1,3,  marginal  orradiid  c«I]b;  3,4,  5,0,  submitr. 
ginalorcabitalceUa;  T,  8,  9,  diaooidal  cells ;  lO.fiostal  cell;  11,  la.hrachiai  or  me- 
dial cells;  13, 14,  inner  and  onter  apical  oella.  (Hinder  cells,  Hart^.  CelliUedn 
limba,  St.  Farg.)  No.  11  is  sometimes  the  medial,  andNos.13  and  13  the  sabmedial 
cBUa,-No9. Band  14  the  aploal cells;  Nos.  Tand  IS  discoidHl;  Nob.  10, 11, 13,  LI,  the 
first,  second,  third  and  fbuith  brachial  cells:  15, InnReolato  cell.  1.  open;  3,  oon- 
traoted;  8,  pettolate;  i,  subcontracted;  S,  with  obliqua  cross  nervare;  8,  with 
sti'ai~b{  croBsnervnro. 


„Google 


TENTIIREDINID^.  215 

queatioii  whether  the  increase  in  size  of  tlie  eggs  of  the  Saw- 
fly  is  not  rather  due  to  the  same  cause. 

The  punctures  in  the  plant  often  lead,  in  some  genera,  to  the 
production  of  galls,  in  which  the  larvie  live,  thus  showing 
the  near  relationship  of  this  family  to  the  gall-fiies  (CynipidEe). 

The  larvse  strongly  resemble  caterpillara,  hut  there  are  six 
to  eight  pairs  of  abdominal  legs,  whereas  the  caterpillar  has 
but  five  pairs.  Many  species  curl  the  hind  body  up  spirally 
when  feeding  or  at  rest.  They  are  usually  greeu,  with  lioea 
and  markings  of  various  colors.  They  usually  moult  four 
times,  the  last  change  being  the  most  marked.  Most  of  the 
laiTffi  secrete  silk  and  spin  a  tough  cocoon,  in  which  they  hiber- 
nate in  the  lai-va,  and  often  in  the  pupa  state.  The  pupa  has 
free  limbs,  as  in  the  other  families,  Tlie  eggs  are  usually  de- 
posited in  the  leaves  of  plants,  but  in  a  few  cases,  according 
to  Norton,  in  slendei-  or  hollow  stems.  While  some  are  slug- 
shaped,  like  the  Pear-shig,  others  like  Jjyda  inanita,  mentioned 
by  Westwood,  live  on  rose  bushes,  and  construct  a  "portable 
case,  formed  of  bits  of  rose-leaves  arranged  in  a  spiral  coil ; " 
and  other  species  are  leaf-rollers,  like  the  Tortricids.  The 
larva  of  Cepliua  does  injury  to  gi'ain,  in  Europe,  by  boring 
within  the  stems  of  wheat.  A  remarkable  instance  of  the  care 
of  the  saw-fly  for  her  young,  is  recorded  by  Mr.  E.  H.  Lewis, 
wlio  observed  in  Australia,  the  female  of  Perga  Lewiaii  deposit 
its  eggs  in  a  slit  next  the  midribs  of  an  Euca!y[jtus  leaf.  They 
were  placed  transversely  in  a  double  series,  "On  tliis  leaf 
the  mother  sits  till  the  exclusion  of  the  larvie ;  and  as  soon  as 
these  are  hatched,  the  parent  follows  them,  sitting  with  ont- 
sti-etched  legs  over  her  brood,  protecting  them  from  the  attacks 
of  parasites  and  other  enemies  with  admirable  perseverance." 
(West  wood.) 

The  species  are  mostly  limited  to  the  temperate  zone,  but 
few  being  found  in  the  tropics.  The  perfect  insects  mostly 
occur  in  the  early  summer,  and  are  found  on  the-  leaves  of  the 
trees  they  infest,  or  feeding  on  flowers,  especially  those  of 
the  umbelliferous  plants. 

The  genus  Cimbex  contains  our  largest  species,  the  antennse 
ending  in  a  knob.  C.  Americana  Leach  is  widely  distributed, 
and  varies  greatly  in  color.     The  large  whitish  larva,  with  a 
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blackish  dorsal  stripe,  may  be  found  rolled  up  in  a  spiral  on 
the  leaves  of  the  elm,  birch,  linden  and  willow  ti-ees.  When 
disturbed  it  ejects  a  fluid  from  pores  situated  above  the  spira- 
cles. It  constructs  a  large  tough  pwrchment-hke  cocoon,  and 
the  fly  appeai-s  in  the  early  summer. 

The  genus  Trichiosotna  is  recognized  by  its  hairy  body,  and 
the  antennte  have  five  joints  preceding  the  three-jointed  club. 
T.  triangulum  Kirby  is  found  in  British  America  and  Colorado, 
and  a  variety,  T.  bicolor  Harris,  on  Mount  Wasliington ;  it  is 
black,  except  the  tip  of  the  abdomen,  with  the  foui-th  and  fifth 
joints  of  tlie  antennie  piceous,  and  the  thorax  is  covered  with 
ash-colored  hair. 

In  Abia  the  antennEe  are  seven-jointed,  with  the  club  obtuse  ; 
the  body  is  villose,  the  abdomen  having  a  metallic  silken  hue. 
The  Abia  caprifolii  Norton  (Fig.  145,  larva)  is  very  desti-uc- 
tive  to  the  Tartarian  Honeysuckle,  sometimes  stripping  the 
bush  of  its  leaves  during  successive  sear 
sons  in  Maine  and  Massaehusetts.  It 
hatches  out  and  begins  its  ravages  very 
soon  after  the  leaves  are  out,  eating  cir- 
cular holes  in  them.  It  lies  curled  up 
on  the  leaf  and  when  disturbed  emits 
drops  of  a  watery  fluid  from  th    ^  n 

the  sides  of  the  body,  and  th  n  tall    t 
the    ground.     During   the  ea  ly  j  f 

August  it  spins  a  pale  yell        1      11 
cocoon,  but  does  not  change         a  p  p 
Mr.    Biley    states,    until    th     f  II  w  ng 
Fig.  140.  spring.    He  describes  the  lai  a       In 

common  about  Chicago  ;  that  it  is  "bluish  green  on  th  b  k 
and  yellow  on  the  sides,  which  are  pale  near  the  spiracles,  and 
covered  with  small  black  dots.  Between  every  segment  is  a 
small,  transverse,  yellow  band,  with  a  blaefc  spot  in  the  middle 
and  at  each  end.  Head  free,  of  a  brownish  black  above  and 
color  of  the  body  beneath."  The  fly  is  described  by  Norton 
as  being  black,  with  faint  greenish  reflections  on  the  abdomen  ; 
there  are  two  white  bands  at  the  base  of  the  metathorax,  and 
the  wings  are  banded.  It  is  .36  inch  long  and  the  wings  ex- 
pand .70  inch.    The  lai'VK  can  easily  be  destroyed  from  their 
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habit  of  falling  to  the  ground  when  the  bash  is  shaken,  where 
they  can  be  crashed  by  the  foot.  Dr.  Fitch  has  reared  Abia 
cerasi  IVom  one  or  two  cocoons  found  on  the  wild  cheny,  tlio 
fly  -appearing  in  New  York  during  March. 

Hylotoma  is  a  much  amaller  genua ;  the  basal  joint  of  the 
antenna  is  oval,  while  the  second  is  small  and  round,  and 
the  terminal  joint  is  very  long.  The  larva  is  twenty-footed,  and 
when  eating  curves  the  end  of  the  body  into  the  form  of  an  S, 
The  pupa  is  protected  by  a  gauzy,  doubly  enveloping  cocoon. 
H.  McLeayi  Leach  is  wholly  black,  sometimes  with  a  tinge  of 
blue.    It  is  found  tlirooghout  the  Northern  States, 

The  genus  Pi-istvphora,  closely  allied  to  Nematus,  is  known 
by  its  nine-jointed  antenme,  and  the  single  costal  cell ;  the  first 
submai^inal  (subcostal)  cell  having  two  recuiTent  veinlets, 
P.  identidem  Norton  has  been  discovered  by  Mr.  W.  C,  Fish  to 
be  destructive  to  the  cranbeiTy  on  Cape  Cod.  He  has  reared 
the  insect,  and  sent  me  the  following  notes  on  its  habits,  while 
the  adult  fly  has  been  identified  bj' Mr,  Norton, -to  whom  I 
submitted  specimens.  The  larvae  were  detected  in  the  first 
week  of  June,  eating  the  leaves ;  "they  were  light  or  pale  yel- 
lowisli  green  when  fli-st  hatched,"  and  grew  darker  with  age. 
The  head  of  the  young  was  dait,  but  in  the  full-grown  worm 
lightei-.  When  full^rown  they  were  about  .30  of  an  Inch  in 
lengtii,  and  had  two  lighter  whitish  green  stripes  running  along 
the  back  fl-om  head  to  tail.  They  had  spun  their  cocoons  by  the 
20th  of  June  in  the  rabbish  at  tlie  bottom  of  the  rearing  bot- 
tles. On  the  29th  of  June  they  came  out  in  the  perfect  state. 
We  would  add  to  this  description  that  the  body,  in  two  alco- 
holic specimens  of  the  lai-vie,waa  long,  cylindrical,  and  smooth, 
with  seven  pairs  of  abdominal  feet.  The  head  is  fall,  rounded 
and  blackish,  but  after  the  last  moult  pale  honey-yellow.  The 
male  is  shining  black,  and  Mr.  Norton  informs  me  that  it  is 
his  P.  idiota.  P.  grossulariai  Walsh  is  a  widely  diffused  species 
in  the  Northern  and  Westei-n  States,  and  injures  the  currant 
and  goosebeiTy,  The  female  fly  is  shining  black,  while  the 
head  is  dull  yellow,  and  the  legs  are  honey-yellow,  with  the  tips 
of  the  six  tarsi,  and  sometimes  the  extreme  tips  of  the  hinder 
tibi»  and  of  the  tarsal  joints  pale  dusky  for  a  quarter  of  tlieir 
length.    The  wings  are  ^partially  hyaline,  with  blafik  veins,  a 
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honey-yellow  Costa,  and  a  dusky  stigma,  edged  witli  honey- 
yellow.  The  male  diffei-s  a  little  in  having  black  coxa;.  ]VIr, 
Walsh  states  that  the  larva  is  a  pale  grasa-gi'een  woi-m,  half 
an  inch  long,  with  a  black  head,  *hich  becomes  gi'een  after 
the  last  moult,  but  with  a  lateral  brown  stripe  meeting  with 
the  opposite  one  on  the  top  of  the  head,  where  it  is  more  or 
less  confluent ;  and  a  central  brown-black  siJot  on  its  face. 
It  appears  the  last  of  June  and  early  in  July,  and  a  second 
brood  in  August.  They  spin  their  cocoons  on  the  bushes  oh 
which  they  feed,  and  the  fly  appears  in  two  or  three  weeks,  the 
specimens  reared  by  him  flying  on  the  26th  of  August.  P. 
sycophanta  Walsh  is  aa  "inquiline,"  or  guest  gall-saw-fly, 
inhabiting  a  Cecidomyian  gall  on  a  willow. 

The  genus  Euura  comprises  several  gall-making  species.  It 
difffers  from  the  preceding  genus  in  the  second,  instead  of  the 
first,  submai-ginal  cell  having  two  recun-ent  venules.  Mr. 
Walsh  has  raised  E.  orbitalis  Norton  (E.  genuina  Walsh)  from 
gaUs  found  on  Salix  humilis.  This  gall  is  a  bud  which  is 
found  enlai^cd  two  or  three  times  its  natural  size,  before  it 
unfolds  in  spring.  The  larva  is  twenty-footed,  is  from  .13  to 
.19  of  an  inch  long,  of  a  gi-eenish  white  color,  and  the 
head  is  dusky.  It  bores  out  of  its  gall  in  autumn,  descending 
an  inch  into  the  ground,  where  it  spins  a  thin,  silken,  whitish 
cocoon.  The  gall  of  E.  ecUida-omim  Walsh  is  found  on  Salix 
coi-data.  The  female  is  shining  yellow,  while  the  ground  color 
of  the  male  is  greenish  white.  TTie  gaU  of  this  species  is  an 
oval  roundish,  sessile,  one-chambered,  green  or  brownish  swell- 
ing, .30  to  .50  of  an  inch  long,  placed  lengthwise  on  the  side  of 
small  twigs.  The  lai'va  is  pale  yellowish,  and  the  fly  appears 
in  April.  The  fly  is,  according  to  Walsh,  "  absolutely  undistin- 
guishable  by  any  reliable  character  ftom  the  guest  gall-saw-fly, 
Euura  jy^-turbmis  Walsh,"  which  inhabits  dipterous  galls  made 
by  Cecidomyian  flies  on  the  willow  and  grape  (Walsh) .  If  these 
two  "species"  do  not  diifer  from  each  other,  either  in  the  laira 
or  adult  state,  "by  any  reliable  charactera,"  then  one  must 
question  whether  the  variation  in  habits  is  sufficient  to  separate 
them  as  species,  and  whether  E.  salicis-o^'um  does  not,  some- 
times, instead  of  forming  a  new  gall ,  lay  its  eggs  in  a  gall  ready- 
made  by  a  dipterous  gall-fly.     We  have  seen  that  Odynerus 
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albophaleratus,  which  usually  makes  a  mud  cell  situated  in  the 
most  divei-se  places,  in  one  case  at  least,  makes  no  cell  at  all, 
but  uses  the  tunnel  bored  out  by  a  Ceratina  !  and  yet  we  should 
not  split  this  species  into  two,  on  aecount  of  this  difference 
in  its  habita.  We  had  written  this  before  meeting  with  Mi'. 
Norton's  remark  that  "it  is  difficult  to  give  a  heaity  assent 
to  Ml-.  Walsh's  inquiliues  or  guest-flies,  without  further  inves- 
tigation." (Ti-ansactions  of  the  Araeriean  Entomological 
Society,  vol.  i,  p.  194.) 

In  Wematua  the  nine-jouited  antennee  liave  the  third  joint 
longest. .  There  is  one  costal  and  four  subcostal  cells,  the 
second  cell  receiving  two  reeuiTeut  veiulets ;  the  basal  half 
of  the  lanceolate  cell  is  closed ;  the  hind  wings  have  two  mid- 
dle cells,  and  the  tibife  are  simple. 

The  larvse  are  hairy  with  warts  behind  the  abdominal  feet. 
They  have  twenty  feet,  the  fourth  and  eleventh  segments  (count- 
ing the  head  as  one)  being  footless.  They  are  either  solitary, 
feeding  upon  the  leaves  of  plants,  or  social  and  generally  found 
on  pine  ti-ees,  while  some  species  live  in  the  galls  of  plants.  The 
pupa,  according  to  Hartig,  is  enclosed  in  an  egg-shaped  cocoon, 
like  that  of  Lophyrus,  but  less  firm,  though  with  more  outside 
silk.  It  is  generally  made  in  the  earth,  or  in  leaves  which  fall 
to  the  ground.  N.  verlebraiua  Say  is  green,  with  tlie  ahteimEe 
and  dorsal  spots  blackish,  the  thorax  being  trilineate.  There 
are  fifty  species  in  this  country,  of  which  the  most  injurious 
one,  the  Gooseberry  saw-fly,  has  been  brought  ii-om  Europe. 
This  is  the  N.  -ventricosus  Klug  which  was  undoubtedly  imported 
into  this  country  about  the  year  1860,  spreadmg  mostly  from 
Eochester,  N,  T.,  where  there  ai'e  extensive  nurseries.  It  does 
more  injury  to  the  currant  and  gooseberry  than  any  other  native 
insect,  except  the  currant  moth  (Abraxas  ribeaiia).  Professor 
Winohell,  who  has  studied  this  insect  in  Ann  Arbor,  Michigan, 
where  it  has  been  very  destructive,  obsei-\-ed  the  female  on 
tJie  16th  of  June,  while  depositing  her  cylindrical)  whitish  and 
transparent  eggs,  in  regular  rows  along  the  under  side  of 
the  veins  of  the  leaves,  at  the  rate  of  about  one  in  forty-five 
seconds.  The  embryo  escapes  fVom  tlie  egg  in  four  days. 
It  feeds,  moults  and  barrows  into  the  ground  within  a  period  of 
eight   days.     It  remains  thii-teen  days  in  the  ground,  being 


>v  Google 


220  HYMENOPTEEA. 

most  of  the  time  in  the  pupa  state,  while  the  fly  livea  nine  days. 
The  first  brood  of  worms  appeai'ed  May  21,  the  second  braod 
June  25.  Winehell  describes  the  larva  as  being  pate-green, 
with  the  head,  tail  and  feet,  black,  with  nmneroua  black  spots 
regulaily  arranged  around  the  body,  from  which  arise  two  or 
more  hairs.  Figure  146,  1,  shows  the  eggs  deposited  along  the 
under  side  of  the  midribs  of  the  leaf;  2,  the  holes  bored  by  the 
ve.y  young  lai-vfe,  and  3,  those  eaten  by  the  larger  worms. 

Ill  transporting  gooseberry  and  currant  bushes,  Walsh  recom- 
mends that  the  roots  be  carefully  cleansed  of  dirt,  so  that  the 
1  may  not  be  car- 


( 


lOut  from  c 
mother.  The  leaves 
bushes  should  be 
ed  during  the  last 
t  May,  and  as  only 


V- 


,  these  can  be  de- 

by  the  presence  of 

53   and    the    little 

I       loles  in  them,  and 

be  plucked  off  and 

'    I  Tlie  female  saw- 

„  jight  honey-yellow, 

Fis- 1*"^-  with  the  head  blacli,  but 

yellow  below  the  insertion  of  iiie  antennce     The  male  differs 

in  its  black  thorax,  and  the  anteiims  aic  paler  reddish  than  in 

the  female.* 

The  genus  Emphytus  has  nine-jointed  antennse ;  the  third 

•  Ml'.  Norton  has  conunHnioabed  the  following  tlesoripHon  of  the  larya  of  aaother 
BKW-fly  of  this  g(>Dne  whlob  infests  the  ireeplng-wtllow. 

"Kemat'istriiineatui'Sio'noa.  The  larvsa  of  this  ware  first  seen  ttpoa  Bieweep- 
Ing-willowB  nlmut  August  1st,  in  Immense  nnmhers,  nlmoet  wliolty  sti'ipping  hirge 
trees  of  llieir  leaTes.  They  begin  upon  the  Edge  of  the  leaf  and  eat  nil  of  it  except 
the  inner  midrib.  They  nve  Tery  sensitive  b)  disturbances,  very  lively,  HUd  ore 
generally  found  with  the  binder  putt  of  their  tiodics  bent  up  over  VDo  back.  They 
are  twenty-footed,  of  a  bright  green  color,  palest  athead  and  tall,  with  five  rowa  of 
black  dots  down  the  back,  the  outer  vownpon  each  aide  inagulav  and  with  inter. 
valB.  On  each  side  abore  thelfeBtis  anothef  row  oflargerblaet  dots,  and  the  three 
aaleiioi'  pail'  of  feei  are  black  at  Sie  base,  middle  and  tip. 

"  A  great  number  of  the  aaw-flies  were  Ibiind  flying  about  the  tieeB,AiiBaetlDth, 
tn  ilie  praportlon  of  about  Ufa  molea  to  oue  female.  Tlie  malca  being  almoat 
wholly  black  upon  Uie  thorax." 
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and  fourth  joints  of  equal  length ;  the  wings  have  two  subcos- 
tal and  three  median  cells,  the  first  as  long  as  the  second,  gen- 
erally longer  ;  the  first  receiving  one  recurrent  vein,  the  second 
two.  We  have  found  the  larva  of  J?.  maculatuB  Norton  on  the 
cultivated  strawberry,  to  which,  in  the  Western  Sta;tes,  it  some- 
times does  considerable  damage,  but  it  can  be  quite  readily 
exterminated  by  band-picking.  Mr.  Riley  has  cai-eftilly  ob- 
served the  habits  of  this  insect,  and  we  condense  the  follow- 
ing remarks  from  his  account  in  the  Prairie  Fai-mer  : — Early  in 
May,  in  Northern  Illinois  the  female  saw  fly  deposits  her  eggs 
in  the  stem  of  the  plant  They  aie  white  and  03  of  an  inch 
long,  and  mai  be  reidilj  percencd  upon  ^phttuig  the  stalk 
though  the  outside 
orifice,  at  whuh 
they  weie  intio- 
duced,  is  scarcelj 
perceptible  then  i 
presence  causes  i 
swelling  m  th< 
stalk  By  the  mid 
die  of  May  the  ^ 
woim?  wiU  haie 
eaten  innumerable 
small  holes  m  f 
leavcb  They  t 
dirty    J  ellow    and  '''&■  i*'- 

giav  gieen,  and  at  reit  curl  the  abdomen  up  spirally.  Tlicy 
monlt  four  times,  and  are,  when  full-fed,  about  three-fourths  of 
an  meh  m  length  They  make  a  loose,  earthen  cocoon  in  the 
ground,  and  change  to  perfect  flies  by  the  end  of  June  and 
the  beginning  of  Julv  A  second  brood  of  worms*  appears, 
and  m  the  eaily  part  of  August  descend  into  the  gi-ound  and 
remain  m  the  larva  stite  until  the  middle  of  the  succeeding 
Apnl,  when  they  flni&h  their  transformations.  The  fly  is  pitchy 
black,  with  two  rows  of  duU,  dirty  white,  transverse  spots  upon 
the  ibdomen  The  mne-jointed  antennse  are  black,  and  the 
legs  are  blown,  and  almost  white  at  the  joints.  Fig.  147  rep- 
resents the  Strawberry  Emphytus  in  aU  its  stages  of  growth. 
1,  2,  -ventral  and  side-view  of  the  pupa;  3,  the  fly  enlarged; 
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an   antenna   enlarged ;    ' 
at  TLst    7  the  cccoon 


5,  the  same,  natural  size ; 
larva  whilt,  feeding  t>  the  s 
egg  enlarged 

Of  the  genus  Doleru^  Imown  I  j  the  sec  >nd  sulinftigmnl  cell 
receWing  two  re<,urrents  D  a  le  iijs  S-ij  is  a  common  blue 
hlack  species  found  in  April  an  I  Maj  tn  wiUons 

The   genus  Selandna   is  the  most  mjuiious  genu«  of  the 
family.     It  eml  races  the  Peir  and  Rose  slugs    the  \  me  ^i^ 
*  and  the  Raspberry  slug      The  flie^  aie  email 

^  black  with  short  and  itout  ninejjintcl  an 
■^^1  tuunos  and  broad  thin  wmgs  The  laiv£ 
lie  twenty  and  twenty  two-footed  present- 
ing great  diffciences  m  appe-uanee  anl  habit 
lemg  shmj  haiiy  oi  T\oolly  feehng  in 
companies  oi  alone  eating  the  whole  leaf  as 
thej  go  01  removing  onlj  the  cuticle  oi  the 
leif  and  foi-mmg  sometimes  one  and  some 
times  two  broods  m  i  j  eai  ^plrtn  I  na  intis 
the  \  me  slug  is  twenty  footel  it  has  a 
smooth  skin  and  the  bodj  is  somewhit  thick 
ened  m  the  mi  Idle  but  slendei  townds  the 
tail  While  growing  thi,  coloi  is  green 
ibo^e  with  black  dots  aciosa  each  ring  ani 
\ollov  beneath  with  head  and  tail  black 
They  live  upon  the  vine  and  are  very  destruc- 
tive, feeding  early  in  August  in  companies,  on 
Fig.  14S.  j]jQ  lower  side  of  the  leaf,  and  eating  it  all  as 

they  go  from  the  edge  inwards.  There  are  two  broods  in  a 
season.  The  fiy  is  shining  black,  with  red  shoulders,  and 
the  front  wings  are  clouded."     (Norton.) 

5.  ruM  Harris  feeds  on  the  raspberry,  appearing  in  May. 
The  lai-va  is  green,  not  slimj',  and  feeds  in  the  night,  or  early 
in  the  morning.  8.  tiliaz  feeds  on  the  linden.  The  Pear-slug,  iS. 
cerasi  Peck  (Fig.  148,  larvse  feeding  on  a  leaf  of  the  pear,  and 
showing  the  surface  eaten  off  in  patches ;  a,  enlai^ed ;  h,  fly), 
is  twenty-footed  ;  it  nai-rows  rapidlj'  behind  the  swollen  thorax, 
and  is  covered  with  a  sticky  olive-colored  slime.  It  feeds  on 
the  upper  side  of  the  leaves  of  both  the  wild  and  cultivated 
cherry  and  pear  trees,  and  has  been  found  on  the  plum  and 
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mountain-aali.  It  appeal's  in  June  and  September.  The  fly  is 
shiny  black,  with  the  tips  of  the  four  anterior  femora,  and  the 
tibifie  and  tarsi,  dull  white.  An  egg-parasite,  belonging  to  the 
genus  Encyrtus,  renders,  according  to  Peck,  a  great  number 
of  its  eggs  abortive. 

The  Eoae-slug,  Selandria  tos(b  Harris,  is  longer  than  the  Pear- 
slug,  the  body  being  scarcely  thickened  anteriorly,  and  not 
covered  with  slime.  It  is  pale-green  and  yellowish  beneath. 
It  appears  in  July  and  August,  and  does  gi-eat  injuiy  in  dis- 
figuring and  Irillittg  the  leaves  of  the  ■ 
rose,  which  i-emain  dried  and  with-  f 
ered  oti  the  bush.  "When  fuU-fed,  I 
the  lai-vfl,  like  the  Pear-slug,  makes  I 
a  cocoon  beneath  the  surface  of  the  I 

gi'ound.    The  flies  are  seen  in  abund- 

ance  about  the  rose-bushes  as  soon  'ik-  3*b- 

as  the  leaves  are  expanded,  when  they  may  be  caught  with 
nets,  or  tlie  hand  on  cloudy  days.  Hand-picking,  and  the 
application  of  a  very  weak  solution  of  carbolic  acid,  coal  oil, 
whale  oil  soap,  or  quassia,  are  useful  in  killing  the  larvEe. 

On  the  25th  of  July  a  young  friend  brought  me  a  laa^e  num- 
ber of  some  remirkable  larvte  (Fig.  149,  natural  size)  of  a 
saw  fly  whith  I  surmised  might  belong  to  this  genus.  It  pre- 
sented the  appearance  of  an  animated,  white,  cottony  mass, 
aboit  an  inch  1  ng  ind  two  thirds  as  high.  The  head  of  the 
Krv  1  IS  roui  led  palp  whitiah  and  covered  with  a  snow-white 
powdeiy  secretion,  with  prominent 
bla  k  eyes.  The  body  (Fig.  150, 
naked  larva)  is  cylindrical,  with  eight 
rg  150  pausof  abdomiuallege,theeegments 

transversely  wrinkled,  pale  pea-green,  with  a  powdery  secre- 
tion low  down  on  the  aides,  but  above  and  on  tlie  back,  arise 
long,  flattened  masses  of  flocculent  matter  (exactly  resembling 
that  produced  by  the  wooUy  plant-lice  and  other  Homopterous 
Hemiptera)  forming  an  irregular  dense  cottony  mass,  reaching 
to  R  height  equal  to  two-thirds  the  length  of  the  worm,  and  con- 
cealing the  head  and  tail.  On  the  27th  and  28th  of  July  the 
lai-vffi  moulted,  leaving  the  cast  skins  on  the  leaf.  They  were 
then  nalied,  a  little  thicker  than  before,  of  a  pale-green  color, 
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and  wore  curled  on  the  leaf.  They  eat  out  the  edge  of  the 
leaf  of  the  butternut  tree.  Kometime  during  August,  two 
cocoons  were  spun  between  the 
leavea,  but  I  did  not  succeed  in 
raising  the  saw-fly.  On  describing 
the  larva,  in  a  letter  to  Mr.  E,  Nor- 
ton, he  kindly  sent  me  alcoholic 
specimens  of  lai-vee  (without  the 
woolly  substance,  which  dissolves 
and  disappears  in  alcohol)  found 
feeding  on  the  hickory,  which  are 
Fig.  ifl!.  apparently,  from  the  comparison  of 

alcoholic  specimens,  identical  with  the  Butternut  Selandria. 
The  adult  fly  (Fig.  151,  ^,  a,  cocoon),  he  has  named  S.  cary<B, 
of  which  he  has  kindly  famished 
me  with  the  subjoined  description.* 
Allantua  is  closely  related  to  Se- 
landria, both  in  its  structure  and  its 
habits,  but  differs  in  having  the  an- 
tennse  short  and  somewhat  clavatc, 
.il.iMiaifctmSayisacommonspecies.  Fig-  I'lS. 

The  Pine'saw-fly,  Lophyrua,  may  bo  known  by  the  feathered 
antennse  of  the  male,  L.  abietts  HaiTis  (Fig.  162,  female) 
infests  the  fir  and  pitch-pine.  The  male  is  black  above  and 
brown  beneath,  while   the  female  is  yellowish  brown  above, 

*  Sdandria  caryce  Norton,  nov.  ap.  (BeloiiEing  to  trfte  2.  Under  winga  with  one 
Dilildle  ceJl.    Div,  A,  Antennis  £lifbn»,  short). 

Female.  Color  ehlnfng  Ijlack.  The  pro-  and  niesottioraJr  and  scutelinm  mibua. 
tJie  apex  of  Sie  latter  blsok;  the  nnsna  anfl  legs  wlilte,  with  tlielrtarel  blacliisb;  tJin 
base  of  coxseand  aline  down  the  upper  side  of  the  lega  lilBoli.  ADteiintB  aliort, 
the  aeoond  Joint  aa  long  as  the  first ;  the  fora  flnal  JohitB  togethei',  not  longer  than 
the  two  preceding.  Nasua  slightly  Incurved.  Chiwa  of  tartJ  appai'entlj'  blflii, 
Wings  subTlolaueoua.  Lanceolate  cell  peljolata,  the  Srst  submedlal  cell  above  It, 
with  a  distlnot  cross  vein.  Under  wings  with  one  enhmarginal  middle  cell  (oil 
other  apeoiea  have  this  call  fliacoldal).  the  marfrinol  cell  with  a  orosa  nervure,  and 
all  the  outer  oalla  dosed  by  nn  outer  neiTure,  which  doea  not  touch  the  margin. 
The  snbmedial  cen  exlended  nearly  to  mai^n.  Length,  J5  of  an  iuoh.  Expanse 
of  wings  .W  of  an  inch. 

"  The  male  reaeinblas  the  female,  but  the  nnder  wings  are  without  middle  cells. 
The  IftiTie  iteed  upon  the  leavea  of  the  hickory  (Juglana  aquamosa.)  They  are 
fbund  upon  the  lower  side  of  the  leaf,  someUmes  fifteen  or  twenty  upon  one  leaf, 
which  they  eat  from  the  ontfli-  extremity  inward,  oilen  leaving  nothing  but  the 
strong  raidrfba.  They  cover  themselves  wholly  with  white  floconlant  tufts  which 
are  rubbed  off  on  being  touched,  leaving  a sreen  twentj-.tn'o  logged  wonn,  nbont  .75 
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with  a  short  black  stripe  on  each  side  of  the  thorax.  The 
larvfe  are  about  half  an  inch  long,  of  a  pale  dirty  grccu,  yel- 
lowish beneath,  striped  with  green,  and  when  ftill-fed  yellowish 
all  over.  They  are  social,  and  may  often  be  found  in  consider- 
able numbers  on  a  single  needle  of  the  pitch-pine.  The  laiTffi 
spin  tough  cocoons 
among  the  leases 
and  the  flies  appear 
during  August  but 
probably  in  greater 
nnmbers  in  the 
spring. 

These  slugs  can 
be  best  destmed 
by  showering  them 
with  a  solution  ol 
eai'bolic,  acid  pe 
troleum,  whale  oil 
soap,  or  tobacco  water,  Mr.  Fish  has  sent  me  the  larviE  of  a 
saw-fly,  allied  to  L.  abietis,  which,  in  Eastham,  Mass.,  ravaged 
the  young  piteh-pinea  planted  in  the  sandy  soil  of  that  region.* 
The  eggs  are  laid  singly  in  the  side  of  a  needle  of  the  pine ; 
though  sometimes  an  egg  is  inserted  on  each  side  of  the 
leaf. 

Mr.  Eiley  has  described  the  habits  of  the  White-pine  saw-flj', 

of  an  innli  tn  length  whan  taOy  grown ;  darkest  nbOTe,  and  with  IndisUnct  bliu:k- 
Isli  spots  upon  IJie  sidoa.    Tho  head  ifi  white  with  a  small  blnot  dot  upon  enoh  Bide. 

"  Specimens  were  taken  upon  the  leareB  Jnly  iHi.  Weiit  into  the  groand  abont 
thaMthor  Jidy.  The  Eoooon  U  (bmieia  near  the  smUioe  of  the  ground  of  a  little 
eai-th  or  aand  drawn  together.  Four  apeolmens  came  tbnh  about  Augrustsad,  all 
fleeniing  very  small  ftir  so  largo  larva." 

*  Ou  sending  specimens  of  the  male  and  l^mnle  tn  Mr.  Norton  he  wi'itee  that 
this  is  an  undeBcrlbed  species,  of  which  he  has  prepared  the  ftillo  wing  rteBcripUon ; 

" Lophyma  pini-rietd^  Norton.  NewSpBoies.  Female.  Length, 0.30 ;  oxpanee 
of  wings,  O.Ofl  of  an  inch;  anMnniB  eesentaeu-lolnted,  short,  brown ;  color,  Inteona 
brown,  with  a  blaok  hue  Joining  the  ooelll,  a  blank  sti'ipe  down  each  of  the  Oireo  lobes 
of  the  thorax  abore,  and  the  sutures  behind ;  body  paler  beneatb^  die  Irochantei's 
anil  base  of  the  tlbiis  waxen;  elawswlch  an  inner  tooth  near  Uie  middle;  wliigs 
very  slightly  clouded;  cross  nerruve  of  the  lanceolateoell  straight  Hale.  Length, 
O.as;  expanse  of  wings,  OJiSof  an  inch;  antennEc  fifteen-jointed,  black, quito  ehoit, 
with  twelve  branches  on  each  side,  those  at  the  base  neaily  as  long  as  the  sixth 
and  BBventh;  apical  joint  simple,  eiilai^d  at  base;  color  of  Insect  black,  with  the 
abdomen  at  apex  and  beneath  yellow-brown;  legs  tho  same  color  at  base;  below 
the  knees  whitish 

15 
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L.  Ahhotii  Leach.  The  flies  appear  early  in  June,  and  there  is 
but  a  single  brood  of  larvae,  which  remain  on  the  trees,  in  Illi- 
nois, until  Novembei',  and  hibernate  before  changing  to  pupse. 
The  female  is  honey-yellow,  with  pale  rafous  legs,  and  the 
male  is  jet  black.  Fig.  153  represents,  after  Eiley,  the  trans- 
formations of  this  species,  whose  habits  closely  resemble  those 
of  L.  abietis.  1,  is  the  fly  somewhat  mt^nifled ;  6,  magnified 
antenna  of  the  male ;  7,  female  antenna";  2  and  3,  pupse ; 
4,  larvte  in  diflferent  positions,  natural  size  ;  5,  cocoon.  The  L. 
Lecontei  Fitch  has  been  found  feeding  on  the  Scotch  and  Aus- 
trian pines  in  New  Jersey,  and  lias  been  described  by  Mr. 
Eiley.  The  lai-va  is  an  inch  loi^,  dirty  or  yellowish  white, 
with  dorsal  black  marks  wider  before  than  behind,  and  usually 
broken  transversely  in  the  full-grown  individuals ;  they  are 
fai-thei-  apart  than  in  L.  Abbotii.  "The  lateral  spots  are  some- 
what square,  witli  an  additional  row  of  smaller  black  marks 
below  them,  and  the  last  segment  is  entirely  black  above.  The 
antennse  of  the  mate  fly  are  twenty-one-jointed,  and  have  on 
one  side  seventeen  large,  and  on  the  othei-  seventeen  small 
branches,  there  being  eighteen  on  one  side  and  fifteen  on  the 
other  in  L.  Abbotii.  The  female  may  at  once  be  distingnished 
from  L.  Abbotii  by  her  abdomen  being  jet-black  above,  with  a 
small  brown  patch  at  the  end,  and  a  transverse  line  of  the 
same  color  just  below  the  thorax." 

There  are  several  allied  genera,  such  as  Cladiua  {O.  isomera 
Harris),  Lyda  (L.  acripta  Say),  and  Xyela  {X.  infuscata  Har- 
ris), which  belong  here.  Tlie  last  genus,  Cepkua,  which  by  some 


"  The  femsleB  of  Lophynis  are  all  much  alike  and  I  have  lliunfl  the  number  and 
forma  ol'the  Joints  oftheantennie.so  far,  the  only  I'allnlile  goiAe.  The  male  loolta 
precisely  like  that  ofi.  oWeKs,  but  the  form  of  the  aatennie  diffora  in  Ijeing  mucli 
shortei'.  The  ffemale  looks  much  like  L.  abdominalis  Say,  toten  on  the  pine  wear 
KewTort.  The  following  Hat  will  show  how  the  speules  maybe  ciietlnguiehed  by 
coanUng  the  number  of  joints.'' 

male,      not  described, 


Fabricii  Loach, 
GOmpar  Leach, 
pini-rlgidffl  Sorto 
Abbotii  Leach, 


pinetum  Noi-Kin, 
Amei'icaniiB  Leach, 
Insnlacis  Creeson, 
LecouWi  Kl«h, 


IG  joints 


J,  16  joints. 
16 


17 


Pine. 
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authors  is  placed  in  the  next  family,  is  retained  by  Norton  in  the 
present  group.  The  larva  is,  in  Europe,  injurious  to  rye  and 
wheat,  boring  in  the  stems  of  the  plant.  Oepkua  abbrevkitas  Say 
iaour  more  typical  form,  though  rarely  met  with.  Ctrim/tculatus 
Say  ia  found  in  New  York  early  in  June,  according  to  Dr.  Fitch. 

Ukocekid^  Leach.  The  family  of ' '  Horntails  "  are  so-called 
from  the  long  prominent  horn  on  the  abdomen  of  the  males, 
while  the  ovipositor  or  "saw,"  resembling  that  of  the  true  saw- 
flies,  is  attached  to  the  middle  of  the  abdomen,  and  extends  far 
beyond  its  tip.  They  are  of  lai-ge  size,  with  a  long  cylindrical 
body  and  a  large  head,  square  next  the  thorax,  but  much 
rounded  in  iront.  The  antenme  are  long  and  filiform.  The 
larvffi  are  "cylindrical  flesliy  grubs,  of  a  whitish  color,  with  a 
small  rounded  horny  bead,  and  a  pointed  horny  tail.  They  have 
six  very  small  legs  under  the  fore-part  of  the  body,  and  are  pro- 
vided with  strong  and  powerful  jaws,  wherewith  they  bore  long 
holes  in  the  trunks  of  the  trees  they  inliabit.  Lilse  other  borers 
these  grubs  are  wood-eaters,  and  often  do  great  dam^e  to  pines 
and  fii-s,  wherein  they  are  most  commonly  found."  Harris 
farther  states  that,  when  about  to  transform,  the  larvse  malie 
thin  cocoons  of  silli  in  ttieir  burrows,  interwoven  with  little 
chips  made  by  the  larva.  "After  the  chrysalis  skin  is  cast  off, 
the  winged  insect  breaks  through  its  cocooh,  creeps  to  tlie 
mouth  of  its  barrow,  and  gnaws  through  tlie  covering  of  bark 
over  it,  so  as  to  come  ont  of  the  tree  into  the  open  aii'." 

SipkidHa  is  so-called  from  the  sword-lilie  ovipositor,  which 
is  much  shorter  than  in  the  succeeding  genera.  The  body  is  a 
little  flattened,  somewhat  turned  up  behind,  and  the  tip  of  the 
abdomen  ends  in  an  obtuse  point,  while  the  antennie  are  short, 
curved  and  tapering  at  the  end.  'Kiphidria  albicomis  Harris  is 
black  with  yellowish  legs  and  white  antennie,  with  the  two 
lowest  joints  black.     It  ia  nearly  three-fourths  of  an  inch  long. 

The  typical  genus  of  the  family  is  Vrocerus,  which  has  a  lai^e 
body,  with  a  large  ovipositor  and  long,  sixteen  to  twenty-four- 
jomted  antennte,  while  the  body  of  the  male  ends  in  a  stout 
acute  horn.  U.  alhieornis  Fabricius  has  white  antennie,  and  the 
female  is  of  a  deep  blue-black  color,  while  the  male"  is  black. 
It  is  found  on  pine  trees  in  July.     It  is  an  inch  in  length. 
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The  genus  Tremex  is  known  by  the  wings  having  two  mar- 
ginal and  three  submar^nal  cells.  Tremex  Columba  Linn,  in- 
fests the  elm,  pear  and  button-wood.  The  female  is  an  mch 
and  a  lialf  long,  rust-red,  varied  with  black,  while  the  abdomen 
is  black  with  seven  ochre-yellow  bands  on  the  upper  side,  all 
but  the  two  basal  ones  being  interrupted  in  the  middle.  They 
fly  during  the  last  of  summer. 

"Dr.  Hanis  thus  describes  the  habits  of  this  interesting  in- 
sect. The  female,  when  about  to  lay  her  eggs,  draws  her  borer 
out  of  its  sheath,  till  it  stands  perpendicularly  under  the  midclle 
of  her  body,  when  she  plunges  it,  by  repeated  wiggling  motions, 
through  the  bark  into  the  wood.  When  the  hole  is  made  deep 
enough,  she  then  drops  an  egg  therein,  conducting  it  to  the 
place  by  means  of  the  two  furrowed  pieces  of  the  sheath.  The 
borer  often  pierces  the  bark  and  wood  to  the  depth  of  half  an 
inch  or  more,  and  is  sometimes  driven 
so  tightly  that  the  insect  cannot 
draw  it  out  again,  but  remains  fast- 
ened to  the  ti'ee  till  she  dies.  The 
;gs  are  oblong  oval,  pointed  at 
each  end,  and  rather  less  than  one- 
twentieth  of  an  inch  in  length. 
^''«-  ^^-  "The  larva,  or  grub,  is  yellowish 

white,  of  a  cylindrical  shape,  rounded  beliind,  with  a  conical, 
horny  point  on  the  upper  part  of  the  hinder  extremity,  and  it 
grows  to  the  length  of  about  an  inch  and  a  half.  It  is  often 
destroyed  by  the  m^gots  of  two  kinds  of  Ichneumon -flies 
(Ehyssa  atrata  and  lunator  of  Fabricius).  These  flies  may 
frequently  be  seen  thrusting  their  slender  borers,  measuring 
from  three  to  four  inches  in  length,  into  the  trunks  of  trees 
inhabited  by  the  grabs  of  the  Tremex,  and  by  other  wood-eat- 
ing insects ;  and  like  the  female  of  the  Tremex  they  some- 
times become  fastened  to  the  trees,  and  die  without  being  able 
to  draw  their  borers  out  again." 

We  have  noticed  the  trunls  of  an  elm,  at  Saratoga  Springs, 
perforated  by  great  numbers  of  holes,  apparently  made  by  these 
insects,  T.  latUa/rsus  Cresson  (Fig.  154  ;  a,  antemia  ;  6,  wing  ; 
c,  hind  leg)  is  remarkable  for  the  expansions  on  the  hind  legs. 
It  lives  in  Cuba. 
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Butterflies  akd  Moths  are  readily  recognized  by  their 
cylindrical,  compact  bodies ;  their  small  head,  with  its  large 
elypeiis ;    by   the    maxillffi    being    prolonged   into    a   tubular 


rig.  IfiS*  Fig.  156. 

''tongue;"  the  obsolete  mandibles;  and  tlie  broad,  regularly 
veined  wings,  which  are  covered  with  minute  scales. 

Their  transformations  are  complete  ;  the  active  larvse  assum- 
ing a  cylindrical,  worm-like  form,  being  rarely  footless,  and 


Big.  157.  Fig.  158. 

having  from  one  to  five  pairs  of  fleshy  abdominal  legs,  besides 
the  tliree  pairs  of  corneous  jointed  thoracic  limbs.  A  large 
proportion   (butterflies  excepted)  spin  silken  cocoons  before 

■•For  explanation  of  cnta,  165  to  171,  see  pages  333  aud  23i. 
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changing  to  pupse  (ehrysalids,  nymphs).  In  the  pupa  state 
the  limbs  and  appendages  of  the  head  are  soldered  together, 
and  the  head  and  thorax  tend  to  form  one  region,  upon  wliich 
the  third  region,  or  abdomen,  is  more  or  less  movable.     Three 


rig.  160.  Fig.  ii»,  rig.  icA. 

or  four  genera  of  the  lower  families  are  partially  a<juatic,  while, 
as  a  whole,  the  suborder  is  purely  terrestrial. 

The  three  regions  of  the  body  are  very  distinct,  but  the  head, 
though  free,  is  smaller  and  with  its  pai-ts  less  equally  developed 


ng.  162. 
tlian  in  the  Hymenopt«ra,  and  the  "propodeum"  has  now  be- 
come plainly  the  iirst  abdominal  ring.     The  abdomen  is  also 
longer,  with  the  genital  armor  partially  exserted,  thus  showing 
a  tendency  to  decephalization.    In  fine,  the  whole  body  is 


Fig.  1(13.  Fig.  Ifit. 

loosened  and  leas  compact  than  in  the  Hymenoptera,  Their 
broad  wings  ;  obsolete  mouth-parts,  with  the  abnormally  devel- 
oped maxillse ;  and  active  larva;,  with  their  worm-like  shape, 
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are  also  characters  which  show  that  tliey  m-e  more  degraded  than 
tiie  Hymenoptera.  ThcM  is  also  a  greater  disproportion  in  the 
relative  size  of  the  three  thoracic  rings.  In  the  abdominal  rings 
the  pleurites  are  mach  larger  than  in  Hymenoptera,  where  they 
are  partially  obsolete.  They 
scai'cely  use  the  legs,  the  fore 
pair  (so  remarkably  differen- 
tiated in  the  higher  Hymenop- 
tera) buing  partially  obsolete 
in  some  butterflies  (Vanessa, 
etc.).  They  are  essentially 
fliers,  not  having  the  great 
variety  in   the  mode  of  loco-  Pig-  les. 

motion  observable  in  the  Hymenoptera.  No  parasites  are 
known  to  occur  in  this  suborder.  They  are  only  social  while  in 
the  larval  state,  and  then  merely  because  their  eggs,  in  such  in- 
stances, are  laid  in  bunches,  and  on  distinct  food-plants  to 
which  the  larvse  are  confined.  The  adults  rarely 
take  an  active  pari  in  the  economy  of  nature, 
\  and  have  but  little  opportunity  for  the  mani- 
u  festation  of  instinct  and  reason,  though  the 
larvse  in  seeking  for  suitable  places  in  "which 
to  undei^o  their  transformations  often  exhibit 
Hg.  IOC.  wonderful  instinct. 

The  readiest  method  of  determining  the  natural  position  of 
groups  is  by  a  comparison  of  their  degradational  forms.  Thus 
we  find  that  in  the  degraded  Hymenoptera  the  tripartite  form 
of  the  bodj  is  preserved ,  while,  on  the  contrary,  m  the  wing- 
less Lepidopteia  (such  as  the  female  . 
of  OigyiaandAmsopteivs:)  the  body  I 
18  either  oial,  the  head  bemg  less  j 
free  and  smaller  than  in  the  winged  | 
form  and  the  thorax  and  abdomiu  ij 
eontinuoui,  then  leopetti^e 
being  of  much  the  same  Size  an  1     i  ,       ,       ,      i^  < 

shape    while   the   legs   are   feebh       '  ^    (       '  ' 

or    as  m  the  female  of  CEketicu'4,  F„  i 

the  body  is  elongated,  and  worm  like     The  wmfflesi  moths, 
then,  ire  much  lowei  than  the  woiker  ants,  the  female  bcolia, 


ml 


„Google 


232  LEPIDOPTERA, 

etc.,  giving  us  an  unfailing  test  of  the  difference  in  rank  of  the 
two  siibordera.      In   tlieir    habits    and   transformations,    and 
jc  in   their    external 

anatomy,  the  Lep- 
idoptera  yaiy  less 
tlian  other  insects. 
The  Lepidop- 
tera,  while  in  the 
perfect  state,  can 
be  scarcely  said  to 
walk  much,  com- 
pared with  beetles 
^'B- 1*8.  and  other  waiting 

insects,  the  legs  being  only  used  to  support  them  while  at  rest, 
and  not  for  locomotion.     They  move  almost  entirely  by  their 
broad  wings,  which 
with  them  are  more 
highly    specialized 
than  in  other  in- 
sects.    Their  fore 
wings  are  csually 
triangular  in  form, 
while    their   hind 
wings    are     some- 
what square  or  rounded, 
typical  in  form  and  venation. 

The  surface,   from   the   costa  to   the 


divided  into  three  areas,  —  the  costal,  median,  and  internal. 
There  are  five  principal  veins :    the  costal  and  subcostal  are 
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grouped  together,  and  form  the  costa  or  front  edge  of  the  wing ; 
the  median  occupies  the  middle  of  the  wing;  and  the  sub- 
median  and  internal,  the  hinder,  or  internal,  area  of  the  wing. 
The  costal  vein  is  usually  simple,  and  joins  the  costa  near  ita 
cater  thkd.  The  subcostal,  near  the  middle  of  the  wing,  is 
usually  subdivided  into  five  branches,  which  are  called  ven- 
vies,  wliile  the  median  is  usually  subdivided  into  one  venule 
less,  and  the  submedian  and  internal  are  simple.  The  last,  or 
fifth,  subcostal  venule,  and  the  first  median  venule,  generally 
each  throw  out  a  small  venule,  which  meet  to  form  the  discal 
venule,  thus  enclosing  a  large  central  area  called  the  diseal  area, 
or  cell.  There  ai'c  rarely  any  cross  venules  present.  Some- 
times, as  in  Hepialus,  there  ia  a  transverse  costal  venule,  and 
an  intemo-submedian  venule.  They  axe  usually  found  only  in 
degraded  Lepidoptera,  and  recall  the  net-veined  style  of  vena- 
tion of  the  Neuroptera. 

The  legs  are  slender,  cylindi'ical,  and  weak.  Tire  coxse  are 
closely  united  with  the  thorax,  the  trociianters  are  spherical, 

Fios.  1S5,  iOJt,  give  &  geiieval  view  of  the  Ijodj' of  B.bntlei'flfdaDiKled  of  scales. 
FIO.IBS.  a,iuiteiinn;l,protlioi'ax;m,patagia,orBliouJ(ler-lippels;  t, mesoscutum ; 
n,  ftbdomen;  A,  costal  edge  of  are-wliig;  D,  apex;  C,  outer  edge  excavated;  E, 
ouwc  angle;  B,  Inner  edge;  06,  discal  ceU;  am,  discal  veiiulea,  throwing  off  the 
Indeiiendent  vain,  al.  The  dotted  Maes  indicate  the  inner,  middle  and  outer  Ctiird 
of  the  wmg.  Fib.  167  tUustratfa  the  njode  of  omsmantntlon  of  the  winga 
of  moths ;  ab,  am  and  al,  the  Inner,  tbe  middle,  aiul  outer  third  of  the  wings.  The 
capiCalB  ai'e  the  same  as  In  Fig.  105;  xl,  the  basal  line;  so,  the  inner  line;  up, 
the  outfit,  and  ma,  the  marginal  line  TOi'lonsly  waved,  scalloped  and  angtilateil. 
In  most  of  the  NootnldfB  oi'e  Uie  dentiform  spot,  1  b ;  mo,  toe  orbicular,  and  uu-,  the 
renitonn  spots ;  between  tbe  two  latter  otteu  ruua  the  transverae  shade,  um.  In 
Fig.  168,  hind  wing,  fr  indicates  the  "bristle"  which  Hts  into  (he  "hook"  on 
(he  foro-islog,  unitiag  the  two  wings  daring  flight;  cm,  situated  in  the  dlacal  cell, 
Indicates  the  "luuule,"  and  beyond  are  the  outer  and  maiiginal  dushy  bands. 
Fie.  ins,  la,  intemitl  vein;  lb,  snbmedian  vein;  %  S,  4,  6,  the  ihur branches 
(venules)  of  the  median  vem  (in  f  IG.  IHO,  6  becomes  the  independent  Tenule) ; 
6  to  IS,  branches  of  the  subcostal  (In  Fio.  IGl,  ilU,  Is  the  cosCo-subcostid  recunent 
venule).  In  Fig.  1112,  wings  of  the  Hepialus,  Chevennlion  is  more  irregular,  and  In 
the  fore-wii^  the  discal  cell  Is  divided  into  an  anterior  and  posterior  discal 
cellule,  by  the  dlsco-longitadinal  vein;  s!!,i,  and  s,accfiaBory  cells.  In  theTineida 
the  venation  is  very  simple.  In  Fig,  IGS,  the  snbmedian  and  internal  veins  have 
disappeared ;  9  is  the  costal  vein ;  2,  8,  the  two  branches  of  the  median  vein ;  i  to 
8,brancheaof  Hie  subcostal  vein.  In  Fio,  lai,  aieintemal  vein  ia  shortened,  and  the 
eubmedlan  forked,  while  the  inedian  nnd  subcostal  are  merged  ti^;ethev, — J>^-obi 
Seiaemaiin,  in  Morri^t  Sfftopeli,  SmUheonian  Misceilameoaa  CoUectiotut.  Compare 
also  Fig,  39  on  pEige  33. 

FI68. 163  and  165,  a,  antenna,  on  one  side  wholly,  and  on  the  other  partially, 
pectinate;  b.eye;  f.  ocellus;  ft,  labial  palpus;  j/,  maxilhe  or  "tongue;"  o,  coxa; 
V,  trochaoter;  g,  femur;  t,  Mbia;  V,  single  aolfirior  spur;  r»,  two  middle  Ubial 
spare;  3,  3,  two  paira  of  posterior  tibial  apiu's;  s,  larana. 
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and  the  femora,  tibiee  and  tarsi,  slender  and  veTj  equal  ia 
length.  There  ai'e  usually  two  tibial  spurs.  The  tarsus  is 
five-jointed,  the  terminal  joint  ending  in  two  slender  claws. 

The  scales  covering  the  tody  of  Lepidoptera  are  simply 
modified  hairs.  In  studying  the  wing  of  the  Cecropia  moth, 
we  find  the  hairs  of  the  body  and  base  of  the  wing  gradually 
passing  into  the  forma  represented  in  Fig.  166.  They  ai-e 
attached  to  the  wings  and  laid  partially  over  one  another  like 
the  tiles  on  a  roof  (Fig.  167).  They  are  inserted  in  somewhat 
regular  lines,  though,  as  seen  in  the  figure,  these  lines  are  often 
irregular,  as  shown  by  the  line  of  scars  where  the  scales  have 
been  removed.  .The  scales  are  beautifully  ornamented  with  mi- 
croscopic lines.  We  find,  on  removing  tlie  scales,  that  the 
head  consists  of  three  well-mai-ked  pieces,*  *.  e.  the  occiput 
or  basal  piece  which  lies  behind  the  ocelli ;  the  epicranivim, 
lying  behind  the  insertion  of  the  antennse,  and  carrying  the  eyes 
and  ocelli,  and  the  clypeus,  which  constitutes  the  fi-ont  of  the 
head.  The  latter  piece  is  larger  than  in  all  other  insects,  its 
size  being  distinctive  of  the  Lepidoptera.  There  is  a  general 
form  of  this  piece  for  each  family,  and  it  affords  excellent 
characters  in  the  diiferent  genera,  especially  among  the  butter- 
flies (as  Mr.  L.  Trouvelot  has  shown  us  in  a  series  of  drawings 
made  by  him),  and  the  ZygcenidK-Aad  Bomiycidce.  It  is 
largest,  and  most  perfectly  shield-shaped,  in  the  Attaci.  In  the 
Phal<6nid<e,  it  is  smaller,  and  square ;  and  in  the  TineidcB 
it  is  smaller  still,  while  the  occiput  and  epicraniura  are 
larger. 

The  labrum  is  remarkably  small  and  often  concealed  by  the 
overhanging  clypeus.  The  labium  is  small,  short,  triangular, 
and  the  mentum  is  nearly  obsolete.  The  lingua  is  obsolete,  its 
place  being  supplied  by  the  tongue-like  maxillte.  The  labial 
palpi  are  feebly  developed,  sometimes  rudimentaiy,  and  consist 

»Fio.  1G8.  A,  head  of  CtenuohaVlrglnlca  denuded;  oc,  occiput;  ec,  epictnnmm, 
with  the  two  ocelli,  o,  and  tlie  baea  of  the  antenna,  ati  e,  eye;  e,  clypeuB;  I,  la- 
brani;  m,  mandible;  nw, tongue,  or  niaxillfe, wtth  the  end  aplit  apart;  B.mclimen. 
tBrr  maxiHa  of  Aetlae  Luna,  with  its  Blngle-jotateil  miMmentary  palpus,  showing 
the  mode  of  attachment  to  Hie  base  of  the  ninxilla;  C,  two-jointed,  rudimentaiy 
labial  palpus  of  A.  Luna;  D,  the  aatne,  single  jointed,  of  rlatrsiiiiiln  Cecropia. 

FrGS.168,lJ0.  HBadoramothiareln«ontotheprothoras[ll.  FiG.171.  A,  B,  dda 
Tiewand(C)frontTiewof  Hiahaadofamoth;  o,  nntenna;  6,  aye;  rf.the  "fiont;" 
c,  orbit  of  the  eye ; /,  ooellns ;  5,  maxilla  situated  between  ft,  the  three-Jointed  la- 
bial palpi ;  i,  the  maxillary  palptte,  sometimes  very  large  and  three-jointed. 
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of  ft-om  one  to  three  joints,  the  tei-mmal  one  being  sma]!  and 
pointed.    They  are  recurved  in  fi'ont  of  the  head,  on  eaeli  side 
of  the  spiral  tongue,  and  are 
covered  with  hairs  ;  their  func- 
tion,  as   touchers    or    feeleis 
seeming  to  be  lost.     The  man 
dibles  are  mdimentaiy  consist 
iiig  of  a  pair  of  horay  tabeieles 
partly  concealed  by  the  fioiit 
edge   of   the    clypeni       The  , 
maxillte,  on  the  other  hand 
are  remarkably  develope  1     In  Fis  J 

their  rudimentaiy  state    as  in  Attacus    the;  foim  a  pair  of 
grooved  blades,  the  hollowed  sides  being  opposed  and  held 


Fig.  ITS,  Fig.  lU.  1  t   1 

together  by  a  row  of  minute  teeth,  thus  forming  a  canal 
insect   sucks   through  this  long  tube  the  sweets  of  flo 


rig.  173. 

The  "  tongiio  ii  often  nea  Iv  ae  long  as  the  body  of  the  insect 
itself,  and  nhen  at  lest  is  rolled  up  and  held  between  the 
palpi.     At  its  hise  aie  the  minute  rudimental  maxillary  palpi, 
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which  are  generally  concealed,  but  are  apparent  in  the  smaller 
and  lower  moths,  Crambus  and  tho  Tineids.  They  are  usually 
from  two  to  three-joioted,  and  even  five  to  six-jointed,  as  in 
Tinea  granella,  and  longer  than  the  maxillK,  thus  resembling 
tlie  Phrijganeid<e ,  or  Caddis  flies. 

In  seeking  for  honey  with  their  long  maxillas,  the  Lepidop- 
tera  play  an  important  part  in  the  fertilization  of  plants, 
especially  the  Orchids. 

The  ocelli  are  often  present,  though  they  do  not  form  a  tri- 
angle on  the  vertex,  as  there  are  o]ily  two,  the  third  and  most 
antei-ior  one  being  absent.  The  eyes  are  large  and  globose, 
and  vary  in  their  distance  apart  in  different  families. 

The  antenntE  vaiy  greatly  ;  they  are  either  filiform  (Fig.  1 72, 
a),  or  setiform  (Fig.  172,  6),  or  fusiform,  as  in  the  Sphinges 
(Fig.  172,  c),  or  club-shaped,  as  in  Papilio  (Fig.  172,  d).  They 
are  rarely  entirely  naked,  but  are  finely  ciliated  (Fig.  173),  or 
have  a  pair  of  bristles  on  each  joint  (Fig.  174),  -which  are 
sometimes  tufted  (Fig.  175).  The  joints  are  sometimes  toothed 
(Fig.  176),  lamellate  (Fig.  177),  serrate  (Fig.  178),  or  pec- 
tuiate  (Fig.  179). 

The  thorax  in  Lepidoptera  is  remarkable  for  the  email  size 
of  the  first,  or  prothoracic  ring,  the  mesothorax  being  highly 
developed.  In  Telea  (Figs,  11  and  12,  on  page  11)  the  char- 
acteristic form  is  well  shown.  The  tergal  arch  of  the  pro- 
thorax  is  almost  obsolete,  the  scutum  alone  being  represented 
by  a  corneous  piece,  while  the  pleural  parts  are  more  developed 
as  supports  for  the  forelegs.  In  the  mesothorax  the  prre- 
scutum  is  present,  but  is  usually  vertical,  being  bent  down 
and  concealed  between  the  two  rings,  becoming  visible,  how- 
ever, from  above  in  Hepialus  (Sthenopis),  in  which  respect  it 
strikingly  resembles  the  position  and  development  of  the  same 
piece  in  the  neuropterous  Polystoechotes.  The  scutum  Is  large, 
■with  convex  sides,  broadest  behind  the  middle,  and  deeply 
notched  for  the  reception  of  the  triangular  scutellum,  which 
is  about  one-fourth  the  size  of  the  scutum.  The  postscutellum 
is  transverse,  and  situated  out  of  sight,  unless  the  two  hinder 
thoracic  rings  are  separated,  under  the  scutellum.  The  epi- 
stema  and  trochantines  axe  lai'ge,  and  the  whole  mesothoracic 
flanks  nearly  twice  as  wide  as  those  of  the  metathorax.     The 
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inetathorax  is  much  compressed  antero-posteriorly,  Tlie  scu- 
tum is  thrown  aside  aa  it  were  by  the  ecutellum  iuto  two  lat^ 
eral,  nearly  squai-e  halyea,  the  remaining  ten^al  pieces  being 
usually  obsolete  and  membranous,  but  in  Sthenopis  the  prse- 
scutum  and  scntellum  (Pig.  13,  page  12)  are  lai^e,  and  meet 
in  the  middle  of  the  segment,  much  as  in  the  neuropteroua 
Sialidce  and  S'e'merobiid<B. 

The  abdomen  is  oval  in  Papilio,  becoming  long  and  linear  in 
the  Tineida.  Inttie  ZygwnidcB,  especially,  the  basal  ring  is 
membranous  and  is  paitly  adherent  to  the  thorax,  and  somewhat 
inflated  on  each  aide.  The  number  of  abdominal  segments 
varies,  being  either  eight  or  niue ;  the  variation  occuiTing,  as 
stated  by  Lacaze-Duthiers,  in  closely  allied  genera ;  thus  the 
genital  and  anal  openings  are  placed  more  usually  behuid  the 
eighth,  but  sometimes  behind  the  ninth  segment. 

The  genital  armor  is  very  simple,  consisting  of  two  valve- 
like pieces.  The  parts  beyond  (anal  stylets,  etc.)  are  aborted, 
so  that  the  anus  and  external  opening  of  the  oviduct  are 
brought  closely  tt^ether.  In  the  male  the  parts  ai-e  more  com- 
plex, the  anal  forceps  often,  as  in  the  Callosamia  Fromethea, 
forming  long  curved  hooks  for  clasping  the  abdomen  of  the 
female. 

The  nervous  system  of  Lepidoptera,  and  its  changes  during 
the  transformations  of  the  larva,  have  been  studied  most 
thoroughly  by  Herold  (in  Pieris)  and  Newport  (in  Sphinx 
ligustri  an  1 V  t   ie)      I     tb     m  g    th       nti  1    ord 

conaista  of         n  a  ngha  whil        th    1      a  th  1    ■en. 

This  decrea  th      numl  1     t    th   fa     n  d       g  tlie 

pupa  state     f  th    fl    t  1   tl    d       1  f     th  g    gl  a  of 

the  larva,    s  lu  f  th  tu  t  I       th    *    nt  i     t    f  the 

head;    the       f  -n    tl      tw     th  j,     gl      wh    h    1    t    bute 

nerves  to    h   i  d  tt     n      1       1  tl     w  n         M         hile 

the  fifth  ai  I       th  g      1      f  th   lai      h  th      I  api   ared 

entirely,  o   1  n  t  1     th  h     th 

The  dige  t  tm(        F       44     n  p  g    3'>)    f  b  tt    flies 

and  moths  dfldt        tthirp      lahlt       TM  ii'aw 

in  the  sweets  of  plants  through  the  "tongue"  by  a  sucking 
stomach  which  opens  into  the  hinder  end  of  the  (esophagus. 
"The  ileum  ia  long,  small,  and  nearly  always  forms  several 
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convolutions.  The  colon  is  constantly  of  a  large  size,  and  is 
often  dilated  into  a  cascum  at  its  anterior  portion."  (Siebold.) 
The  aaiivary  glands  are  composed  of  two  simple  tubes,  which 
are  very  large  in  the  larval  state,  extending  into  the  abdomen. 
The  respiratory  system  is  normal  and  well  developed.  In 
the  larva  the  stigmata  are  wanting  on  the  second  and  third 
thoracic  and  last  abdominal  segment.  In  those  species  of 
Spkingidw,  Bombyeidee  and  Noctuid<e,  which,  have  a 
long-sustained  flight  there  are  numerous  v.esiculai-  dOatations 
of  the  trachese. 

The  urinaiy  tubes  are  six  in  number ;  they  are  long,  free, 
and  open  into  the  stomach  by  two  excretory  ducts. 

The  silk^^lands  consist  of  two  long,  flexuons,  thick-walled 
sacs,  situated  on  the  aides  of  the  body,  and  opening  by  a 
common  orifice  on  the  under  lip  (labium)  usually  at  the 
extremity  of  a  short  tubulai-  protuberance  (Siebold),  They 
are  most  developed  when  the  lai'va  approaches  the  pupa  state. 

We  once  found  a  larva  of  Clisiocampa  Ainericana  that  had 
just  spun  its  cocoon,  and  to  ascertain  whether  the  silk  had  been 
exhausted,  we  removed  the  wonn  ftom  itscocooii,  when  it  spun 
another,  but  thinner  one ;  and  upon  removing  it  a  second  time 
it  spun' a  third  very  thin  cocoon,  before  the  supply  of  silk  was 
entirely  exhausted. 

The  ovary  consists  of  four  very  long,  spiral,  multilocular 
tubes.  The  receptaevlvm  seminis  is  pyrjform,  and  often  has  a 
long,  spiral  ductus  seminalia.  At  its  base  is  situated  a  large, 
double  sebaceous  gland;  and  there  are  two  small  ramose 
glands,  perhaps  odoriferous,  situated  at  the  "orifice  of  the  vagina. 
The  eopulatory  pouch  is  a  remai-kably  large,  pyrifoi'm  reservoir, 
having  for  the  reception  of  the  male  inti'omittent  organ  a 
canal,  which  opens  by  a  special  orifice,  situated  below  and 
beliind  the  external  opening  of  the  oviduct.     (Siebold.) 

The  testes  form  two  round  or  oval  follicles,  and  the  two 
short  deferent  canals  unite  with  two  simple  and  very  flexuons 
accessory  glands,  to  form  the  long'dftciMS  ejaculatorius. 

Several  interesting  cases  of  hermaplu'oditism  in  butterflies 
and  moths  have  been  published  by  European  entomologists. 
Mr.  Edwards  has  noticed  two  remarkable  instances  in  the  Pro- 
ceedings of  the  Philadelphia  Entomological  Society  (vol.  iv, 
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p.  380),  the  latter  of  wMch  we  have  also  seen.  "  A  speeimeii  of 
Papilio  Asteriaa  is  in  my  collection,  and  was  captured  by  Mr. 
J.  Meyer  of  Brooklyn,  L.  I.,  two  or  three  years  since.  It  is  a 
fine  instance  of  a  perfect  hermaphrodite.  The  right  wings  are 
both  male,  the  left  wings  both  female,  distinctly  marked  upon 
both  surfaces  with  no  suffusion  of  color.  The  size  is  that  of 
the  largest  specimens  of  Asterias.  The  Saturnia  Prometlica 
is  in  the  collection  of  Mrs,  Bridgham  of  New  York,  and  is  a 
curious  instance  of  an  imperfect  hermaphrodite.  The  left  an- 
tenna and  left  primary  are  male ;  the  right  antenna  and  left 
secondai'y  are  female  ;  the  right  primary  is  also  female,  but  the 
right  secondary  is  something  between  the  two,  neither  male 
nor  femalei  The  color  of  the  upper  surface  is  neai'ly  the  same 
as  the  under-  surface  of  the  male.  On  the  under  side  the 
color  and  marldngs  of  the  left  primary  are  male,  but  the  other 
thi-ee  wings  are  female.  The  color  and  marldngs  of  the  male 
Promethea  are  quite  different  from  those  of  the  female,  and  on 
tills  hermaphrodite  the  confusion  of  the  sexes  is  conspicuous. 
It  is  a  bred  specimen.  The  body  had  been  viscerated,  so  that  it 
is  impossible  to  determine  its  sex." 

The  lai-va  of  Ctenueha,  which  resembles  that  of  Arctia,  con- 
structs its  cocoon  out  of  the  hairs  of  its  body,  without  spiiming 
any  silken  threads,  so  far  as  we  could  ascertain  by  microscopi- 
cal examination.  The  hairs  of  this,  as  of  probably  most  hairy 
cateipillai-B,  but  more  especially  the  Bombyeid  larvie,  are 
thickly  armed  with  minute  spinules,  so  that  by  being  simply 
placed  next  to  each  pther,  tliey  readily  adhere  together.  The 
cocoon  is  finished  in  about  twelve  hours.  We  once  noticed 
a  Ctenueha  larva  just  beginnmg  its  cocoon.  Eai'ly  in  the 
morning  it  described  an  ellipse  upon  the  side  of  the  glass  jar  in 
which  it  was  confined,  out  <if  hairs  plucked  ftom  just  behind  its 
head.  From  this  elliptical  line  as  a  base,  it  had  by  eight  o'clock 
built  up,  rather  unequally,  the  walls  of  its  cocoon,  in  some 
places  a  thli-d  of  the  distance  up,  by  simply  piling-  upon  each 
otlier  the  spinulated  haire,  which  adhered  firmly  together.  At 
four  o'clock  in  the  afternooii,  tlie  arch  was  completed,  and  tlie 
laj'va  walled  in  by  a  light  pai'tition,  and  soon  aftei-wards  the  thin 
floor  was  made.  No  silk  is  spun  throughout  the  whole  opera- 
tion, while  in  the  cocoon  of  PyiTharctia  Isabella  there  is  a 
sliglit  frame-work  of  silk  upon  wliich  the  hairs  ai'c  placed. 
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Troiivelot  states  that  tlie  Polypliemus  lan-a  eonstracta  its 
cocoon  by  drawing  the  leaves  together  as  a  support  for  the 
tlireads,  forming  the  foundation  of  the  cocoon.  "This  seems 
to  be  the  most  diflQcult  feat  for  the  worm  to  accomplish,  as  after 
this  the  work  is  simply  mechanical,  the  cocoon  being  made  of 
regular  layers  of  silk  united  by  a  gnmmy  snbstance.  The  silk 
is  distributed  in  zig-zag  lines  of  about  one-eight  of  an  inch 
long.  When  the  cocoon  is  made,  tlie  wonn  will  liave  moved 
his  head  to  and  fro,  in  order  to  distribute  the  silk,  about  two 
hundi'ed  and  flfty-four  thousand  times.  After  about  half  a 
day's  work,  tlie  cocoon  is  so  far  completed  that  the  wonn  can 
hai'dly  be  distinguished  through  the  fine  texture  of  the  wall ; 
then  a  gummy,  resinous  substance,  sometimes  of  a  light  brown 
color,  is  spread  over  all  the  inside  of  the  cocoon.  The  larva 
continues  to  work  for  four  or  five  days,  hardly  taking  a  few 
minutes  of  rest,  and  finally  another  coating  is  spun  in  the 
interior,  when  the  cocoon  is  all  iuiished  and  completely  air- 
tight. The  fibre  diminishes  in  thickness  as  the  completion  of 
the  cocoon  advances,  so  that  the  last  internal  coating  is  not 
half  so  thick  and  so  sti'ong  as  the  outside  ones." 

In  those  moths  which  spin  a  thick  cocoon,  the  pupa,  a  few 
days  previous  to  its  esit,  secretes  an  acid  fluid  from  two  glands 
opening  into  the  mouth.  This  fluid,  according  to  Mr.  L.  Trou- 
velot  (American  Naturalist,  vol.  i,  p.  33),  in  his  account  of  the 
Polyphemus  silk-worm,  dissolves  the  hard  gummy  substance 
nniting  the  silken  threads,  until  after  the  expiration  of  half  an 
hour,  the  moth  is  able  to  push  the  fibres  aside,  and  work  its 
way  out,  without  breaking  a  thread. 

Trouvelot  says  that  the  larvse  of  the  Polyphemus  moth  (and 
this  remark  will  probably  apply  to  all  other  Lepidoptevous 
larvre)  seem  entirely  unable  to  discern  objects  with  their-  sim- 
ple eyes,  but  can  distinguish  light  from  darkness. 

In  their  adult  state  butterflies  aud  moths  take  but  little  food, 
consisting  of  honey,  though  Papilio  Tunms,  according  to  a 
Canadian  observer,  is  attracted  to  heaps  of  decaying  fleh. 

Caterpillar's  grow  very  rapidly,  and  consume  a  great  quantity 
of  food.  Mr,  Trouvelot  gives  ns  the  following  account  of  the 
gastroiioniical  powers  of  the  Polyphemus  caterpillai-.  "It  is 
astonisliing  how  rapidly  the  lai-va  grows,  and  one  who  has  no 
experience  in  the  matter  could  hardly  believe  what  au  amount 
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of  food  is  devoured  by  tbese  little  creatures.  One  experiment 
which  I  made  can  give  some  idea  of  it :  when  the  young  silk 
worm  hatches  out,  it  weighs  oiic-twentieth  of  a  grain  ;  when 

10  daya  old  It  weighs    1-3  a  grain,  or  10  tinieH  its  original  weight. 


When  a  worm  is  thirty  days  old  it  will  have  consumed  about 
ninety  grains  of  food ;  but  when  fifty-sis  days  old  it  is  fully 
grown  and  has  consumed  not  less  than  one  hundred  and  twenty 
oak  leaves  weighing  three-fourtha  of  a  ponnd ;  besides  this  it 
has  drank  not  lesa  than  one-half  an  ounce  of  water.  So  the 
food  taken  by  a  single  ai!k-worm  in  flffcy-six  d^a  equals  in 
weight  eighty-six  thousand  times  the  primitive  weight  of  the 
worm.  Of  this,  about  one-fourth  of  a  pound  becomes  excre- 
mentitious  matter ;  two  hundred  and  seven  grains  are  assimi- 
lated and  over  five  ounces  have  evaporated.  What  a  destruction 
of  leaves  this  single  species  of  insect  could  make  if  only  a  one 
hundredth  part  of  the  eggs  laid  came  to  maturity !  A  few 
years  would  be  sufficient  for  the  propagation  of  a  number  large 
enoi:^h  to  devour  all  the  leaves  of  our  forests."  The  Lepidop- 
tera  are  almost  without  exception  injurious  to  vegetation  and 
are  among  the  chief  enemies  of  the  agriculturist. 

They  are  rarely  found  fossil  owing  to  the  delicacy  of  their 
bodies.  Remains,  doubtftilly  referred  to  the  Lepidoptera,  have 
been  found  in  the  Jura  formation.  A  Sphinx-like  moth  has 
been  discovered  in  the  Tertiary  formation  of  Europe,  and  a  few 
minute  forms  have  occurred  in  Amber. 

Butterflies  ai-e  easily  distinguished  from  the  other  groups  by 
their  knobbed  antennee.  In  the  Sphinges  and  their  allies  the 
feelers  are  thickened  in  the  middle :  in  the  Moths,  they  are  fili- 
form and  often  pectinated  like  feathers.  Lepidoptera  have 
also  been  divided  into  three  large  groups,  called  Diurnal,  Cre- 
puscular and  Nocturnal,  since  butterflies  fly  in  -the  sunshine 
alone,  most  Sphinges  in  the  twilight  (some  of  them,  however, 
fly  in  the  hottest  annshine),  while  the  moths  are  generally 
night-fliers,  though  many  of  them  fly  in  the  day  time,  thus 
showing  that  the  distinctions  are  somewhat  artiflcial. 

The  larger  Lepidoptera  (butterflies  and  the  larger  moths) 
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have  been  called  Macrolepidoptera,  wliilo  the  smaller  ones, 

including  the  smaller  Pyralidce,  the  Tortricidm,  and  the 

Tineidce ,  are  called  Mtcrol^iidoptera. 
In  studying  these  insects  the  best  generic  charaeters  wiU  bo 

found  in  the  antennae,  the  shape  of  the  head-parta,  the  vena- 
tion and  proportions  of  the  wings :  very  slight  changes  in  these 
parts  separating  genera  and  species.  Size  and  coloration, 
which  are  nsually  very  constant,  afford  good  specific  characters. 
A  good  method  of  presei-ving  larvffi  dry,  adopted  at  Dresden, 
is  to  aqneeze  out  the  intestiaes  through  a  hole  made  neai-  the 
anal  extremity  of  the  larva,  then  to  insert  a  fine  straw,  after 
which  it  may  be  placed  in  a  glass  vase,  itself  placed  in  a  tin 
vessel  and  held  over  a  lamp ;  the  larval  skin  is  blown  while 
suspended  over  the  lamp,  by  which  the  skin  dries  faster.  It 
nuiy  be  clone  with  a  small  tube  or  blow-pipe  fixed  at  the  end 
of  a  bladder,  held  imder  the  arm  or  between  the  knees,  so  as 
to  leave  the  hands  at  liberty ;  and  the  straw  which  is  inserted 
into  the  body  of  the  larva  may  be  fastened  by  a  cross-pin  stuck 
through  the  skin,  and  thus  retained  in  its  proper  position 
throughout  the  process  of  blowing.  The  small  larvae,  such  as 
those  of  the  Tine£e,  may  be  put  alive  into  a  hot  bottle,  bated 
until  they  swell  to  tlie  proper  extent  and  dry,  when  they  can  be 
pinned  with  all  their  contents  inside.  ("Westwood,  Proceed- 
ings of  the  Entomological  Society  of  London,  Sept.  7th,  1863.) 
Dr.  Knaggs  has,  in  the  Entomologist's  Monthly  Magazine, 
given  some  directions  for  managing  caterpillars.  Very  young 
caterpillai's,  which  will  not  eat  the  food  provided,  and  become 
restless,  should  be  reared  in  air-tight  jam-pots,  the  tops  of  which 
are  covered  with  green  glass  to  darken  the  interior  of  the  ves- 
sel. When  small  larvte  hide  themselves  by  mining,  entering 
buds  and  spinning  together  leaves,  they  should  have  as  small  a 
quantity  of  food  as  possible.  In  changing  larvEe  from  one  plant 
to  a  fresh  one,  a  slight  jar  or  puff  of  breath  will  dislodge  them, 
and  they  can  be  transferred  to  the  jam-pot,  or  .the  glass  cylin- 
der, covered  at  one  end  with  muslin,  can  be  turned  muslin  end 
downwards  for  them  to  crawl  upon.  The  duplicate  breeding 
cage,  pot  or  tube,  should  be  "sweetened"  by  free  cuiTents  of 
fresh  dry  air  and  then  stocked  with  fresh  food. 
Dr.  Knaggs  advises  that  "hiding  places,"  or  bits  of  chips. 
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etc.,  be  provided  for  such  Noctuid  larvte  as  naturally  lie  coii- 
oea\ecl,  such  ivs  Orthosia,  Xanthia,  Noctua,  etc.,  "while  for 
Agrotia  and  a  few  others  a  considerable  depth  of  fine'  earth  or 
sand  is  necessary." 

"  Larv^,  which  in  nature  hibernate,  must  either. be  stimulated 
by  warmth  and  fresh  food  to  feed  up  unnaturally  fast,  or  else 
through  the  winter  must  be  exposed  to  out-door  temperature." 
For  such  larvse  as  begin  to  eat  before  the  trees  ai-e  leaved 
out,  the  leaves  of  evergreens  must  be  provided,  pine  leaves, 
chickweed,  grasses  and  mosses.  Hibernating,  li^dng  larvjs, 
must  daring  the  winter  be  kept  dry,  otherwise  the  damp  seems 
to  hang  about  their  fur,  and  causes  them  to  be  attacked  by  a 
white  fiingus ;  while  smooth  lar^'»  require  the  natural  damp- 
ness of  the  soil.  Mr.  Gibson  strongly  recommends  that  during 
the  winter  all  cages  containing  larvte  be  placed  in  front  of  a 
window  facing  the  east  or  north-e^t,  so  that  the  inmates  may 
be  kept  as  cool  as  possible. 

When  the  moth  is  fairly  out  of  the  pupa,  us  remarked  by  Mr. 
Sanborn,  their  wings  often  fail  to  properly  expand,  on  account 
of  the  want  of  moistm-e,  "  the  insect  being  unable  to  expand  its 
wings  in  a  heated,  dry  room.  He  has  avoided  this  difficulty 
by  placing  the  insect  just  emerged,  or  about  to  come  forth, 
beneath  a  bell-glass,  within  which  he  had  placed  moistened 
pieces  of  bibulous  paper." 

Mr.  Trouvelot  has  noticed  that  the  difference  in  size  of  the 
wings  of  motlK  or  bntterflies  is  due  to  the  fact  that  some  of 
the  fluid  thrown  into  the  wings  during  their  development 
escapes  from  a  break  in  the  surface  of  the  wing,  so  that  this 
wing  is  smaller  than  the  other.  He  has,  by  pinching  a  wing 
while  thus  developing,  caused  the  fluid  to  "flow  from  the  punc- 
ture, and  immediately  the  wing  so  wounded  ceased  to  grow, 
while  the  three  others  continued  their  development  to  its  full 
extent."  "  I  have  sometimes  advanced  the  development  of  the 
wings  of  Telea  Polyphemus.  I  selected  for  this  jjui^pose, 
pupfe  very  far  advanced  in  their  traiisfonnation,  as  is  shown  by 
the  looseness  of  the  pupal  skin,  and  by  the  color  of  the  wings 
of  the  moth,  which  can  be  seen  through  it.  I  took  carefully 
the  pupal  skin  from  ai-ound  the  moth  and  suspended  the  insect 
in  the  position  that  Lepidoptera  take  when  emerging  from  tJie 
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chrysalis.  It  is  very  rare  that  the  wings  of  such  an  insect 
are  developed,  though  I  have  obtained  some  perfect  apecimens 
in  this  way ;  and  in  one  instance  the  development  of  the  wings 
took  place  only  three  days  after  the  pupal  skin  had  been 
removed.  Success  is  more  certain  if  the  insect  is  pnt  under  a 
glass  jar  with  a  moistened  sponge,  and  something  for  the  insect 
to  hang  from ;  the  dampness  of  the  air  in  the  jar  will  prevent 
the  soft  wings  from  drying  too  fast,  and  when  the  time  arrives 
for  the  insect  to  accomplish  its  transformation,  the  fluid  will  he 
active.  Such  an  ipsect  has  much  analogy  with  a  vertebrate 
born  prematurely  S  the  insect,  like  the  quadruped,  remains 
almost  motionless  till  the  natural  time  for  its  biith  arrives." 

Papilionid^  Latreille.  The  Butterflies,  or  Diurnal  Jjepi- 
doptera,  are  at  once  distinguished  from  the  moths  by  their 
knobbed  antenna,  though  they  ai'e  sometimes  nearly  filifoi-m. 
The  body  is  small,  but  there  is  a  greater  equality  in  the  size  of 
the  three  regions  than  in  the  moths,  the  abdomen  being  much 
shorter  and  smaller,  as  a  general  rule,  than  in  the  lower  fami- 
lies. The  ocelli  are  usually  wanting ;  the  spii-al  tongue  or 
maxillie,  are  long  and  well  developed ;  and  the  wings  are  car- 
ried erect  when  in  repose,  and  are  not  held  together  during 
flight  by  a  bristle  and  socket  as  in  the  moths. 

The  larvse  vary  greatly  in  shape  and  in  their  style  of  orna- 
mentation, but  they  uniformly  have,  besides  the  thoracic  legs, 
five  pairs  of  abdominal  legs.  The  pupa  is  called  a  "ehiysalia" 
or  "  aurelian"  fl.'om  the  bright  golden  hues  which  adorn  those 
of  many  species.  They  disappeai-  as  the  wet  tissues  beneath  the 
pupa^skin  harden  just  before  the  fly  appears.  The  pupa  is  usu- 
ally angulated  on  the  sides  of  the  thorax  and  along  the  upper 
side  of  the  abdomen.  A  few  species,  such  as  those  of  Vanessa, 
hibernate,  while  several  species,  such  as  Vanessa  Antiopa,  are 
social  as  young  larvte.  The  most  "  perfect  state  of  society  is  ex- 
hibited by  a  Mexican  butterfly  (Eueheira  socialie  Westwood), 
the  caterpillars  of  which  construct  a  very  strong  parchment-like 
bag,  in  which  they  not  only  i-eside,  but  undergo  their  change  to 
the  pupa  state."  Butterflies .  also  occasionally  swai'm  while 
in  the  perfect  state,  such  as  species  of  Colias,  Cynthia  and 
Danais,  multitudes  of  which  are  sometimes  seen  passing  over- 
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head  in  long  colamns.  They  are  truly  tropical  insects,  since 
Gerstaeeiier  mentions  that  three  times  as  many  speciea  (600) 
occur  at  a  single  point  (Para,  Brazil)  as  iji  ail  Germany,  wliere 
scarcely  200  species  live.  There  ai-e  abont  6,000  species  known ; 
900  inhabit  North  America  and  probably  tlie  number  wiU  be 
increased  to  a  thousand,  while  Mr.  Scudder  enumerates  ninety- 
five  species  wliich  have  ah-eady  been  found  in  New  England. 

The  noble  genus  Omithoptera  has  very  long,  slightly  knobbed 
antennae,  and  a  well  developed  prothorax;  while  the  for&- 
wings  are  very  large,  elongated,  triangulai-,  and  the  hind  wii^s 
are  relatively  smaller  and  rounded.  0.  Priamiis  Linn,  is  found 
in  the  Moluccas.  There  are  twenty  species  known.  The  larvaa 
differ  from  those  of  Papilio  in  having  an  external  forked 
sheath  for  the  "  tentacles."  The  pupa  is  sustained  by  a  silken 
thread  on  each  side,  attached  to  a  small  lateral  tubercle.' 

Of  the  extensive  genns  Papilio,  or  "Swallow-tail,"  over  300 
species  are  Iniown.  The  larva  is  rather  short  and  stout,  with  a 
V-shaped  scent -organ,  or  "tentacles,"  The  pupa  is  supported 
by  a  filament  passed  entirely  around  it.  The  common  P.  As- 
terias  Druiy  appears  in  New  England  in  June,  when  it  lays  its 
eggs  on  the  leaves  of  pai-sley  and  other  umbelliferous  plants. 
From  this  brood  a  new  set  of  butterflies  appeal'  in  August. 
The  larva  is  yellow,  striped  and  siottel  w  thblxck  an  1  when 
Irritated,  pushes  out,  from  a  slit  i  the  prothoiacc  r  g  a 
V-shaped,  yellow,  fleshy,  scent  oigan  isei  as  a  means  of  le 
fence.  The  chrysalis  is  free  attached  by  the  tip  of  the  abdo- 
men and  supported  by  a  loose  sill  en  thiead  wh  ch  s  t  assed 
over  the  back.  It  lives  in  this  state  from  nine  to  fifteen  days. 
It  has  two  ear-like  projections  on  each  side  of  tlie  head  and  a 
pj-ominence  on  the  back  of  tlie  thorax. 

Mr.  W.  Saunders  has  received  from  St.  Jolm's,  Newfound- 
land, several  spedmens  of  a  butterfly,  one  of  which  I  have  before 
me,  and  which  seems  to  be  a  veiy  remarkable  variety  of  P, 
Asterias,  rather  than  a  distinct  and  undeacribed  species,  as 
supposed  by  my  friend  to  whose  collection  it  belongs.  He 
writes  me,  after  giving  a  detailed  description,  presented  below,* 

•  "  PapUw  firepicoiirfa  Ssrnders.  Female.  Espands  three  and  one-nfth  inches; 
head,  palpi  and  aiitennffi  blacl; ;  UioiitK  Blaol!,  ftinge4  with  yeliow  hatrs  on  each 
aide,  for  about  half  its  length;  body  above  hlnck,  with  a  row  of  seven  or  eight 
yellow  spots  along  eacit  side  whloh  are  loi^at  about  the  middio  of  the  taw;  under 
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that  "this  species  resembles  P.  Asteriaa,  but  differs  from  it 
iu  many  pointa.  In  P.  Asteriaa  the  paipi  are  edged  within  with 
yellow  ;  in  P.  brevicauda  they  are  blaci:.  P.  Astei'ias  has  two 
yellow  spota  above  at  the  base  of  the  auteimse,  which  are  either 
wanting,  or  exceedingly  faint  in  the  other  species.  P.  Aaterias 
has  a  spot  of  bright  yellow  on  the  anterior  edge  of  each  side  of 
the  tlioras ;  P.  brevicauda  has  a  fiinge  of  duller  yellow,  extend- 
ing fully  half  the  length  of  the  thorax.  On  the  primaries  the 
discal  bai'  in  P.  Asterias  is  much  narrower,  and  the  inner  row 
of  spots  smaller  and  bright  yellow,  the  upper  one  in  tlie  row 
being  divided  ;  in  P.  brevicauda  the  spots  arc  fulvous,  the  upper 

side  of  the  body  black,  the  abdomea  being  furalshed  with  two  rows  of  yellow  spots 
oorrespoodlug  with  those  above,  with  several  addltloual  apots  within  near  the  Up ; 
fcet  blnofc.  Fcimatiea  above  brownish  black,  with  a  har  of  yellow  across  the  end 
of  tbedisoal  cell;  Joat  beyond  this  ia  a  row  of  eight  spots,  astendlng  acroaa  the 
wing  neai'ly  parallel  with  the  oatta  nutrgin ;  the  upper  one,  which  leeia  on  the  sob- 
costal  vein,  is  yellow,  elongated  and  Irragiilar,  wlcb  a  blacMsh  ilot  beyond  the  mid- 
dle; Uie  lower  ones  arefidvousi  the  second  and  third  smaller  than  the  first  and  of 
an  elongated,  triangulai'  form,  with  the  apex  pointing  inwards;  the  ibnrth,  fifth 
and  sixth  aie  similai'  in  shape,  but  larger,  the  latter  wlOi  Its  apex  partially  wonting ; 
ithe  seventh  apot  is  wider  and  alightl}-  ooncave  on  both  the  Innei'  and  ooter  edges, 
the  Inner  edge  Is  broken;  the  eighth  is  long,  narrow  and  Irregular,  with  its  lower 
edge  close  to  the  hind  mai'gin  of  the  wing.  Behind  the  upper  spot  in  this  row  is  a 
second  yellow  spot  nearly  round.  Between  these  and  the  outer  margin  is  a  second 
row  of  spots,  ^ght  in  number,  but  much  smaller  in  size.  These  are  all  yellow,  the 
three  upper  ones  nearly  round,  the  lower  ones  more  or  less  elongated,  the  lowest 
contracted  in  Oie  middle  as  if  composed  of  two  spots  joined  together;  the  IVinge 
of  the  wing  is  also  spotted  with  yellow,  the  spots  corresponding  in  niunbec  and 
position  with  those  ibrmlng  the  second  row- 

"Secondaries  above  brownish  black,  with  a  row  of  seven  loige  spots  nearly  con- 
fluent beyond  the  middle,  in  continuation  of  those  on  primaries,  all  more  or  less 
triangularln  form,  the  middle  ones  somewh^  elongated;  Uiese  spots  are  yellow 
above  and  at  the  aides,  fulvoas  fl'om  near  the  middle  to  the  ontei-  edge ;  the  ttilvous 
marking  Is  less  dtstinot  on  the  second  andtlurd  spots;  within  the  mar^n  is  a  sec- 
ond row,  all  yellow  excepting  the  upper  one  which  is  tmged  with  folvons ;  the  up- 
JiBi' spot  is  oblong,  the  second  neaiiy  mund ;  third,  fburth  and  lUUi  lunular,  nearly 
eqnalin  siso;  the  sixth  similar  in  form,  but  mach  smallet;  while  the  iimer  one  is 
irregularly  concave  above,  holding  in  the  cavity  the  eye-Uke  spot  at  the  anal  angle. 
On  the  enter  edge  are  six  yellow  spots,  larger  and  more  striking  than  those  ibrm- 
tng  part  of  Qie  tlinge  on  the  primaries.  The  space  between  the  two  Inner  rows  of 
spots  is  sprinkled  wlCb  metallic  bine  atoms.  At  the  anal  angle  is  s.  round,  red  spot, 
with  a  black  dot  Id  It  below  the  middle,  and  a  crescent  of  bluish  atoms  above ; 
tails  very  short,  scarcely  one-eighth  of  an  Inch  long,— not  more  than  half  the 
length  of  those  of  P.  Asterias. 

'■Under  surface  of  wings  somewhat  palev  in  color,  with  spots  corresponding  to 
those  above.  1^  upper  spot  of  the  inner  raw  on  the  primaries  Is  tinted  with 
fulvous;  the  spots  composing  die  inner  row  on  the  secondaries  are  mora  decidedly 
and  uniformly  fulvoas;  the  four  upper  spots  hi  the  second  raw  are  also  aO-e.iked 
with  the  same  color;  the  bluish  atoms  between  the  rows  are  partially  replaced  by 
green  ones."   Taken  at  St.  John's, ""      "        '     " 
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d      1  I      Th       iner  row  of  spots  on  the  secondaries 
a     al        nt     ly  i  11  w  n  P.  Aaterias,  smaller  and  very  differ- 
n  f   n  f   in  th  P.  brevicauda.    The  second  row  of 

sp  t  1  all       n  P.  Aeteriaa,  and  the  red  spot  at  the 

an  1       gl    p  1        VI  h        mailer  black  dot  in  it,  and  a  wider 
t    f  bl     h    tom    above.     The  length  of  the  tail,  which 
18  one  of  the  moat  stiikmg  points  of  diffei'ence,  has  ah'eady 
been  noticed." 

We  have  compared  some  interesting  vai'ieties  of  P.  Asterias 
in  the  Museum  of  the  Boston  Society  of  Natural  History,  col- 
lected about  Boston  by  Mr.  Shurtleff,  which  approiich  (in  tlie 
reddish  hue  of  the  spots,  usually  yellow,  especially  on  the  under 
side,  and  the  shortness  of  the  tail)  the  Newfoundland  speci- 
men kindly  sent  us  by  Mr.  Saunders,  and  eti'ongly  suggest  the 
infei-ence,  with  which  Messrs.  Scudder  and  Sanborn  agree,  that 
P.  brevicanda  ia  a  veiy  remai-kable 
local  variety  of  P.  Asterias. 

The  yellow  Fapilio  Turnua  Linn,  flies  ^ 
in  June  and  July  through  woods  and  1 
about   lilacs.     Its   larva   feeds   on 
apple  and  wild  thorn ;  it  is  green  with  f 
two  eye-like  spots  on  the  thorax,  atid 
pnpates  in  the  middle  of  Angnst.     The 
black   dimorphic    ¥   form,  P.  Glaucus, 
ia  found  in  the   Southern    States.     I'. 
Daunus  Boisd.   (Fig.   180)   originally  ^«-  ^^■ 

found  in  Mexico,  has  been  found  in  Kansas,  near  the  Eocky 
Mountains,  by  Mr.  James  Ridings.  He  states  that  it  strikingly 
resembles  P.  Tumus,  but  has  longer  antennae,  with  longer,  moi-e 
curved  fore-wings,  besides  differing  in  other  characters.  It  ex- 
pands nearly  five  inches.  P.  Froilua  Linn,  appears  more  com- 
monly sonthwai'd.  The  larva  feeds  on  the  sassafras  and  lilac 
ti'ees,  and  was  found  by  Mr.  Saunders  feeding,  rolled  up  on 
a  leaf,  on  the  spice  bush,  August  3d.  "Its  length  was  about 
one  and  three-foui'ths  inches,  the  body  being  thickest  from  the 
third  to  the  fifth  segments.  The  head  ia  rather  smaU,  flat  in 
front,  slightly  bilobed,  didi  flesh  color,  with  a  faint  tinge  of 
brown.  The  body  is  bright  pea-green,  with  a  yellow  stripe 
across  the  anterior  part  of  the  second  segment ;  edged  behind 
with  dull  black.     On  the  fourth  segment  sre  two  prominent 
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eye-like  spots,  of  dull  ■vellowish  oi  jellowieh  buff  encircled 
hy  a  fine  ring  of  black  inl  a  laige  Hack  pupil  fllling  most 
of  the  lower  poitioii  The  posteiioi  pritioii  of  this  black 
pupil  is  encircled  by  a  shining  bluish  blick  ring  the  anteiioi 
portion  of  which  strikes  a  little  bej  iil  the  middle  of  the 
pupil ;  tliere  is  also  a  hue  of  IKek  m  fiont  of  the  irapi!  ex 
tending  neai-ly  acioss  the  yeUiw  portion  and  i  pile  pinkish 
spot  in  tlie  upper  pirt  of  tlie  jellow  which  is  ed^el  with  i 
slightly  darker  =ihade  On  the  fifth  segment  aie  tno  iai^e 
irregular  spots  of  the  same  eoloi ,  pale  bufl  encircled  1  j  a  faint 
rin^  of  black,  and  ha,\  mg  a  faint  pinkish  spot  on  the  inteiioi 
portion  of  each  these  spots  ire  neaier  to  each  othei  than 
those  on  the  fomtli  f«gment  ^portion  of  the  space  letneen  the 
fifth  and  sixth  segmcntb  being  deep  blick  each  segment  fiom 
the  sixth  to  the  elcv  enth  m 
clusne  his  fom  blue  dots, 
encircled  with  black  those  on 
the  se\  enth  eighth  and  ninth 
\  segments  being  laigest  On 
/  o*ich  side  close  to  the  under 
smfaee  11  a  wide  jellow 
stupe  giadnally  softening 
into  tlie  gieen  abo^  e  ind 
*      '■*'  e  Iged    below  with    blickish 

biov^n  Immedijtdj  bcl^vv  the  spuicles  is  aiow  of  blue  dots 
edged  with  blick  one  on  each  segment  t\om  tin  siith  tc  the 
twelfth  inclusne  Ihc  under  suiface  is  dull  pale  gieemsh  or 
jellowish  white,  liaMng  a  decided  reddish  tmgo  as  it  apj  loaches 
the  yellow  stripe  on  the  sides  The  feet  piitil  e  of  the  same 
general  color  P  PMenor  Fibr  is  black  with  1  gieenish 
leflection  towards  the  outer  borclei  with  wlutish  spots  on  the 
maigm,  an  1  on  the  hmd  wmgg  six  whitish  lumiles  The  laiva 
IS  blown,  with  tvo  liteial  lows  of  small  reddish  tubeicles 
and  two  long  tubeities  on  the  prothoiacic  segment  The 
chiysalis  (Fig  181  side  and  doisal 'view)  is  giayish  violet  yel 
lowifeh  on  the  btcl  with  the  heid  endmg  m  a  truncated  cone 
The  genus  Pamasstm  has  short  thick  antcnnifi  with  a 
rounded  club,  anl  the  foie-wings  aie  much  rounled  at  the 
apex;  it  inhabits  mountains  P  Siuntliei'}  Doibledvj  witli 
three  other  species  is  found  in  the  KotJkj  Mountains 
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The Wliite Tuniip  or Cahbage buttei-fly  Pie^-is olerai-eaHarriB 
(Fig  1^2  a  lanaj  is  w  ell  hiowii  as  being  often  deitmctive  to 
cruafeious  plants  In  thi&  genug  an  1  its  allies  the  wing?  aie 
rounded  and  entiie  on  the  edges  and  ate  grooved  on  the  inner 
edge  to  receive  the  abdomen  The  gieeniih  eaterpiUats  aie 
glenler  tapeiing  %  ^eij  little  towu  1  each  enl  and  aie  spw 
mgly  clothe  I  -with  a  ^hort  down  whiuh  is  qnite  apparent  how 
ever  m  Pieii?  oleiaeea  We  have  found  the  lanaj  of  this 
species  on  tuinip  leaves  m  the  mil  He  of  August  at  Chambei 
lain  Farm  m  Noithem  Maine  They  are  ol  a  dull  gieen  and 
covered  with  dense  hiirs  They  suspend  themsehes  by  the 
tail  and  a  tiausveise  loop  mi  theu  dii^-filils  ai  angul\i 
at  the  sides  and  pointed  at  both  ends  (Hams)  Pieiia 
t^racea  is  white  with  the 
wmgs  dusky  next  the  bod> 
the  tips  of  the  fore  wings  are 
yellowish  beneath,  and  the 
hind  wings  are  '*tinw  colored 
beneath  1  he  yellowish  pear 
shaped  longitudinally  nbbed 
^gs  aie  laid  thiee  oi  four 
on  I  single  Icif  In  a  week 
or  ten  di^B  the  lai\£e  le 
hitched      They    h\e    three  vg  im 

weeks  befjre  beer  mmg  full  fed  The  chiysahs  state  lasts  ten 
to  tnehe  laji  Theie  is  an  early  summer  (Mxy)  ai  d  a  hte 
summer  (Tiily)  brood  Piais  ripce  Schrank  has  been  mtio 
duced  from  Europe  and  is  now  found  in  the  vicinity  of  Quebec 
and  the  northeni  parts  of  New  England. 

P.  Protodice  Boisd.  and  Lee.  is  found  soutbwai'd.  The 
head  of  the  chrysalis,  Mildly  sent  me  by  Mr.  Saunders,  is  pro- 
longed into  a  tubercle,  which  is  equilaterally  triangulai',  seen 
in  outline,  with  two  small  tubercles  near  the  base.  On  the 
thorax  is  a  high,  thin  dorsal  ndge,  edged  with  red.  On  each  side 
of  the  alidomen  is  a  ridge,  largest  anteriorly,  and  rising  into 
a  thin  tubercle  on  the  second  ring.  There  is  a  thin  dorsal 
ridge  on  the  posterior  half  of  the  abdomen.  The  tip  is  deeply 
excavated  by  a  fniTow  extending  the  whole  length  of  the  ter- 
minal ring.     There  are  seven  rows  of  black  dots  on  each  ring. 
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It  is  pale  whitish  straw  yellow  throughout,  with  thick,  black 
dots  on  the  anterior  half  of  the  body.  It  is  .70  of  an  inoh  in 
length.     It  also  occui-s  in  California. 

The  Sulphur-yellow  butterflies,  CoUas,  of  which  C  Philodice 
Godart,  our  most  common  butterfly,  is  a  type,  occur  eveiy-where. 
There  are  two  broods,  one  appearing  in  April  and  May,  and  the 
other  in  July.  Mr.  Saunders  gives  me  the  following  history 
of  tills  butterfly:  "The  female  deposited  her  eggs  on  the  24th 
of  July ;  they  were  very  long,  tapering  at  each  end,  with  twelve 
or  foui'teen  raised,  longitudinal  ribs,  and  smaller  cross  lines  in 
the  concave  spaces  between  them.  They  hatched  on  the  31st. 
The  freshly  hatched  larva  is  about  a  thirteenth  of  an  inch  long  ; 
the  head  is  black,  and  the  body  dull  j'ellowish  brown.  "When 
five-eighths  of  an  inch  long,  it  is  nearly  the  same  as  when  ma- 
ture ;  the  head  being  dark  green  and  slightly  downy,  with 
minute  hairs,  which  also  give  a  downy  appearance  to  the  whole 
body,  which  is  also  dotted  minutely  with  paler  ]>oints.  There 
is  a  yellowish  white  sti-ipe,  on  each  side  close  to  the  under  sur- 
face. Beneath,  the  body  is  slightly  paler  than  above.  The  ftill 
grown  lai-va  is  an  inch  long,  and  dilfeis  from  the  young  in  hay- 
ing an  irregular  streak  of  blight  red  running  through  the 
whitisli  lateral  line.  It  feeds  on  the  clover  and  lupine,  and  on 
the  cultivated  pea.  It  is  not  unlike  a  saw-fly  lai-va  in  its  ap- 
pearance and  movements,  feeding  on  the  upper  surface  of  the 
leaves  and  twisting  its  body  into  a  coil  when  disturbed.  Tlie 
chrysalis  is  about  seven  lines  long,  girt  with  a  silken  thread 
across  the  greatest  diameter  of  the  body,  which  is  iViU  and  bulg- 
ing on  the  sides.  The  head  is  pointed  conically,  with  a  purplish 
red  line  on  each  side,  running  to  the  tip  and  margined  behind 
with  yellow.  The  body  is  pale  green,  with  a  yellowish  tinge, 
and  a  ventral  line  of  a  darker  shade  formed  by  a  succession  of 
minute,  yellowish  dots';  a  yellow  stripe  runs  along  the  side  on 
the  Ave  hinder  segments.  Beneath,  on  the  seventh,  eighth  and 
nintli  rings,  is  a  blackish  brown  line  on  each  side,  deepening 
in  color  about  the  middle  of  each  segment,  and  a  dorsal  line 
of  dai-k  green  about  the  same  length.  It  remains  in  the  chrys- 
alis state  about  ten  days." 

Mr.  Scudder  has  described  three  species  of  this  genus  from 
the  north.     C  Labradorensis  we  have  taken   abundantly  in 
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Labrador,  It  represents  our  C.  Philodiee.  C.  interior  lives 
north  of  the  Great  Lakes,  and  C.  occidentalis  ranges  from 
Fort  Simpson  to  the  Gulf  of  Georgia. 

The  species  of  a  closely  allied  genus,  Terias  (T.  Lisa  and 
T.  Delia),  are  much  smaller  and  are  more  tropical. 

The  genus  Danaia  has  antennae  with  a  long  and  curved  knob, 
the  head  and  thorax  are  spotted  with  white,  and  the  wings  ai-e 
round  and  entire.  The  caterpillars  have  projecting,  thread-like 
homa,  aiTanged  in  pairs  on  the  top  of  the  second  and  eleventh 
segments,  and  the  hody  (D.  Ai-chippus)  ia  banded  with  yellow, 
black  and  white.  The  oval  ehiysalids  are  short  and  thick  and 
decked  with  golden  spots.  The  laiTa  of  D.  Arehippns  Harris 
feeds  on  the  silk-weed,  Aaclepias,  and'  matures  in  about  two 
weeks,  clianging  its  skin  three  times,  while  the  chrysalis  state 
lasts  for  ten  or  twelve  days.  The  butterfly  appears  from  July 
to  September. 

A  veiy  beautiful  and  qnite  aberrant  tropical  genua  ia  Hdi- 
conia,  m  which  the  wings  ai-e  small,  very  naiTow  and  often  very 
transpai'enfc,  while  the  antennae  are  nearly  as  long  as  the  body. 
The  larvfe  are  either  long,  cylindrical  and  spinose  (Acra«a 
violie),  or  furnished  vrith  several  pairs  of  long  Seshy  append- 
ages, and  the  cbrysalida  are  often  brilliantly  spotted  with 
golden  and  suspended  by  the  tail. 

According  to  H.  "W.  Bates  (Transactions  of  the  Entomolog- 
ical Society,  1857),  the  venation  of  the  wing  in  many  species 
of  Medianitis  and  Ttkomia,  which  are  allied  to  Heliconia,  vades 
in  different  individuals  of  the  same  species.  The  sexes  have 
the  closest  resemblance  in  color  and  marldngs.  They  are 
very  gregarious  in  their  habits.  The  Brazilian  "  M.  Me?pomone 
varies  in  a  curious  manner,  I  have  no  doubt  they  are  hybrids 
(i.  e.  the  varieties) ,  and  I  can  almost  point  out  the  species  with 
which  it  hybridatea.  Strange  to  aay,  the  hybrids  occur  in  one 
district  and  not  in  another,  and  one  style  of  hybrids  only  occur 
in  one  district  and  not  in  the  others,  the  apecies  being  equally 
abundant  in  all  the  districts." 

Argynnis  ia  readily  recognized  by  the  numerous  round  and 
triangular  silver  spots  on  the  under  side  of  the  hind  wings. 
The  very  spiny  caterpillars  have  a  round  head,  and  the  spines 
ai-e  branched,  two  of  the  prothoracio  ones  being  the  largest  and 
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reaching  OTei'  the  head.  The  angular  arched  ehrysalids  have 
the  head  either  square,  or  slightly  notched,  with  a  smooth 
thorax,  whUe  on  the  back  of  the  abdomen  are  two  rows  of 
usually  gold  colored  tubercles.  They  usually  feed  on  violets, 
and  may  be  found  from  May  to  July.  Argymds  Idcdia  Drury 
is  found  the  last  of  summer.  A.-  Cybele  Fabr.  is  found  in  the 
Middle  States,  and  A.  AtlavMa  Edwards  in  the  White  Moun- 
tain valleys  and  the  colder  portions  of  New  England. 

Mr,  C.  A.  Shnrtieff  discovered  the  lai'va  and  pupa  of  the  lat- 
ter, July  17th,  at  Eastport,  Maine,  and  being  with  him  at  the 
time,  we  made  the  following  description  of  them :  The  lai'va 
is  uniformly  cylindrical,  tapering  alike  towards  each  end  of  the 
body.  On  each  side  of  the  vei'tex  of  the  head  is  a  small  low 
spine,  giving  the  head  an  oblong  shape  when  seen  sidewise. 
The  ft'ont  is  broad,  somewhat  square,  flattened,  with  scattered 
hairs.  On  the  first  and  second  thoracic  rings  are  two  lai'ge 
subdorsal  spines  and  minute  lateral  warts  bearing  small  biis- 
tles,  and  on  the  hind  ei^e  of  these  rings  are  two  large  spines. 
On  the  third  thoraeic  ring  ai-e  three  large  sgines.  On  each 
abdominal  ring  are  sis  stout  spines  of  the  same  size  and  placed 
equidistant  on  the  upper  surface.  The  bilstles  on  the  spines 
are  nearly  one-half  as  long  as  the  spines  themselves.  Small  pa- 
pilla, giving  rise  to  bristles,  are  scattered  over  the  botly,  with 
a  row  of  them  above  the  abdominal  feet.  The  triangular  anal 
plate  is  small,  papilliform  and  prominent.  The  larva  is  dai'fc 
velvety  purple,  the  base  of  the  head  being  of  a  pale  horn  color ; 
the  body  beneath  is  scarcely  paler  than  above  ;  the  spines  are 
pale  livid  on  the  basal  half.  They  were  fuU-fed  and  ready  to 
pupate  July  17th.  The  head  of  the  pupa  is  square  in  fi-ont. 
On  the  prothorax  are  two  sulidorsal  spines,  and  an  elevated 
mesial  ridge  on  the  mesothoracic  ring,  rising  highest  behind. 
At  the  base  of  each  wing  is  a  sharp,  conical,  prominent  papilla, 
immediately  succeeded  by  a  broad,  thin-edged  dilatation,  con- 
stricted and  appressed  to  the  base  of  the  abdomen ;  this  is  the 
internal  angle  of  the  wings.  On  the  abdomen  are  two  lines  of 
subdorsal  shari)  papillte,  one  on  each  side.  The  wings  extend 
to  the  fifth  abdominal  ring,  and  from  this  point  the  abdomen 
rapidly  tapers  to  the  tip.  The  surface  of  the  body  is  wrinlded 
with  couspicnoiis  black  spiracles.    Its  general  color  is  chest- 
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nut  brown,  mottled  with  black ;  the  wings  being  black  at  the 
base.  The  sexes  of  the  rare  and  superb  A.  DiarM  Cramer  differ 
remarkably,  tlie  male  being  dark  velvety  brown,  with  a  deep 
orange  border,  while  the  female  is  blue-black,  vrith  lighter  blue 
spots  and  patches  on  the  border  of  tlie  wings.  It  has  been 
taken  in  West  Virginia,  Georgia  and  Ai'kanaas. 

A.  Aphrodi'.e  (Fig.  183*)  abounds  in  the  Northern  States. 
According  to  Scudder,  it  is  doable-brooded,  appearing  about 
the  middle  of  June,  and  fresh  specimens  late  in  August.  A. 
MontinuB,  a  more  diminutive  species,  was  discovered  by  Mr, 
Scuddei-  on  the  lower  half  of  the  barren  summits  of  the  White 
Mountains.  Allied  to  this  last  species  by  tlieir  size,  are  A. 
Myrina  Cramer  and  A  Bdhna  Fibi  foaud  in  dimp  meidons 
late  in  summer. 
A.  Myrina  has 
tawny  wings  bor- 
dered with  black 
above,  and  '  < 
pands  from  one 
and  three-fourths 
to  one  and  eight- 
tenths  of  an  inch. 
A.  Bellona  differs 
from  the  other 
species  by  not  ^^  i^* 

having  any  silvery  spots  on  the  under  side  of  the  wings.  Mr. 
Saunders  has  reared  A.  Myrina  from  eggs  deixisited  June  24th, 
by  a  specimen  confined  in  a  box,  "The  egg  is  pale  green, 
elongated,  shaped  something  like  an  acorn,  with  the  base 
smooth,  convex  and  the  circumference  striated  longitudinally, 
with  about  fourteen  raised  strise  which  ai'e  lineai-  and  smooth ; 
the  spaces  between  are  about  three  times  wider  than  the  striiB, 
depressed,  concave  in  the  middle,  and,  ribbed  by  a  number  of 
cross  lines,  fifteen  to  twenty  between  each  stria,  and  distinctly 
indented.  The  egg  is  contracted  at  the  apex,  the  sti-ise  protrud- 
ing at  the  tip  all  around  a  little  beyond  the  body  of  the  egg. 
The  larva  hatched  in  six  or  seven  days,  and  when  fresh  from  the 
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e^  was  abont  one-tenth  of  an  inch  long.  The  head  is  medium 
sized,  black,  and  shining ;  the  body  above  is  dark  bi-own,  with 
transverse  lin^  of  a  paler  color,  especially  on  the  anterior  seg- 
ments ;  it  is  thickly  covered  with  stout  hairs  of  a  pale  brownish 
color ;  between  tlie  first  and  second  moult  it  is  one-fonrth  of  an 
inch  long.  The  head  is  bilobed,  shining,  black  and  haivy,  and 
the  body  above  is  greenish  black,  the  greenish  tinge  most 
apparent  on  the  second  and  third  segments,  with  a  few  small 
yellowish  dots  along  each  side,  ajid  transverse  rows  of  strongly 
elevated,  black  tubercles,  emitting  numerous  short,  black  hair- 
like spines. 

"The  under  surface  is  similar  to  the  upper ;  the  feet  are  black 
and  shining,  and  the  prolegs  are  black,  tipped  with  a  paler  hue. 
After  the  second  moult  there  are  two  fleshy  tubercles  on  the 
second  segment  much  longer  tlian  the  others,  being  three  or 
four  times  their  length,  which  are  covered  thi'onghout  with 
email  hair-like  spines.  The  yellowish  spots  along  the  sides  of 
the  body  assume  more  of  an  orange  tint,  and  there  are  one  or 
two  faint,  longitudinal  streaks  of  the  same  color  along  the  sides 
close  to  the  ander  surface,  and  between  the  rows  of  large,  raised 
tubercles,  are  many  smaller  ones  which  are  also  black  and 
appear  but  slightly  raised.  August  7th  the  larva  was  full- 
gi'own.  The  head  is,  at  this  period,  slightly  bilobed,  black, 
shining,  and  covered  with  short,  fine,  black  hairs. 

"The  body  above  is  dark  greyish  brown,  beautifally  spotted 
and  dotted  with  deep  velvety  black ;  the  second  segment,  baa 
two  long,  fleshy  horns,  yellowish  white  at  base,  black  above, 
covered  with  minute,  blackish,  hair-like  spines.  The  third  and 
fourth  segment,  have  each  four  whitish  spines  tipped  with 
blade,  those  on  the  sides  placed  on  the  anterior  portion  of 
the  segment,  those  above  about  the  middle.  All  the  other  seg- 
ments have  sis  whitish  spines,  excepting  the  terminal  one, 
which  has  four.  All  the  spines  have  fine  branches  of  a  black 
or  brownish  black  color  and  are  about  one-third  the  length  of 
the  fleshy  horns  on  the  second  segment.  A  pale  line  extends 
along  each  side  from  the  fifth  to  the  terminal  segments  close  to 
the  under  surface.  The  under  surface  is  brownish  black,  dai-ker 
on  the  anterior  segments ;  feet  black  and  shining ;  prolegs 
brown,  with  a  shining  band  of  brownish  black  on  the  outside. 
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The  duration  of  the  papa  stage  was  ten  or  eleven  days."  The 
pupa,  received  from  Mr.  Saunders,  has  two  large,  conical  tuber- 
cles in  front  of  the  insertion  of  the  antennu?,  and  two  acute 
tubercles  on  the  pro- 
thorax.  The  thorax  is 
acutely  bitnberculated 
on  the  sides,  with  an 
acute  thin  doraal  ridge, 
on  each  aide  of  which 
are  two  small,  sharp 
tubercles.  Along  the 
back  of  the    abdomen  Fig.  j84. 

are  two  rows  of  tubercles,  those  on  the  third  abdominal  i-ing 
being  much  iarger.  It  is  half  an  inch  long,  and  pale  ash, 
with  blaclt  dots  and  trregnlar  lines. 
MeHo'a  diflera  m  not  having  silver  spots  beneath,  while  the 
caterpillars  are  covered  with 
blunt  tubercles  which  give  rise 
to  short  stiff  bristles.  They 
different  species  of 
plantain.  Tlie  chrj'salids  ai-e 
like  those  of  Argyonis,  but  spotted  with  black  or  lirown,  and 
not  with  golden. 

Melitfza  Phaetcin  Drury  (Fig,  184)  is  found  in  damp  bog^. 
We  have  taken  the  young  larva  les^  than  one-half  of  an  incli 
long,  early  in  spring  under  leaves,  wheie  it  bail  f 
doubtless  hibernated.  The  mature  lan'a  (Fig.  I 
185,  enlarged,  the  specimen  from  which  the  I 
drawing  was  made,  is  too  contracted,  the  head  i 
being  drawn  in  unnaturally;  flg.  186,  pupa)  i 
cylindrical,  and  the  head  is  slightly  angulated.  I 
There  are  nine  rows  of  black  spines  which  s 
fleshy  and  surrounded  at  the  tips  with  rather  | 
long,  thickset  spinules.  The  head  and  thoracic  lfl| 
and  last  three  abdominal  rings  are  black ;  the  rest  ^"s  ise. 
of  the  body  being  deep  orange,  with  black  lines  between  the 
spines,  and  dots  along  the  side.  Towards  the  last  of  May  and 
early  in  June  it  changes  to  a  chrysalis,  wliich  is  white  with  a 
slight  bluish  tinge,  with  yellow  papillie,  and  scattered  black 
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spots,  giving  it  a  gay  and  Tinegited  ippeii^iice  The  liittei 
fly  rises  from  cold,  swampy  places  tlie  last  ot  June  and  eaili 
in  July.  Its  wings  are  vehety  black,  with  oiange  red  des- 
cents and  spots.  It  expands  fiom  two  to  two  "wid  a  quartei 
inches,  being  our  largest  species 

M.  T/iaros  Boisd.  and  Leconte  is  a  lerj  abundant  species  in 
New  England.  There  ai-e  t^^o  btoods,  one  "ippeanng  in  June 
and  early  in  July,  and  the  second  one  Ute  m  August  arid  Sep- 
tembei'.  It  has  short,  broad  wings  which  ate  tawn>  oiangc 
above,  with  black,  iri'egular  liiies  and  spots,  it  expands  fiom 
one  and  three-tenths  to  one  and  a  hiif  uiches 

Mr,  Saunders  lias  sent  us  a  leaiarkable  and  undescribed  but- 
terfly, under  the  name  of  Melitcea  Packarcli)  Saimdeis,  with  the 
following  description;  "It  resembles  M  Tliaios  m  size,  and 
expands  1.42  of  an  incli.  The  palpi  are  pale  brown  above,  yel- 
lowish below ;  anteiuite  black  above,  dotted  with  white  and 
tipped  with  red ;  below  white  tipped  with  red.  Head,  thorax 
and  abdomen,  black  above,  clothed  with  brownish  haira ;  white 
underneath;  feet  brownish  yellow ;  wings  above  brown,  with  a 
cupreous  tinge,  sprinkled  with  fulvous  atoms,  with  a  wide  band 
of  dark  brown  on  the  outer  margin,  faintlj'  edged  on  each  side 
with  black.  The  primaries  have  a  fulvous  macular  band  a  short 
distance  from  the  base,  extending  nearly  across  the  wings,  and 
a  patch  of  the  same  hue  a  little  beyond  and  towards  the  ftont 
margin.  Beyond  the  middle  is  a  wide  band  of  the  same, 
divided  by  the  veins  into  a  series  of  seven  spots ;  the  upper  one 
is  very  small,  a  mere  dot  with  a  whitish  hue  ;  the  second  is  much 
larger ;  the  third  and  four^th  are  nearly  uniform  in  size,  larger 
and  more  elongated  than  the  second  ;  the  fifth  and  sixth  sii-e  the 
largest  and  wider  and  longer  than  any  of  the  upper  ones ;  the 
seventh  is  nearly  of  the  same  width  as  the  sixth,  but  not  more 
than  half  the  length ;  the  triage  is  dotted  with  white,  especially 
about  the  tip. 

"On  the  secondaries  a  wide  fulvous  patsjh  covers  the  inner 
part  of  the  wing,  extending  from  near  the  base  to  near  the 
middle  of  the  wing,  and  bounded  towards  the  inner  mai'gin  by 
a  brown  edging ;  within  this  patch  are  three  rounded  blackish 
spots,  one  most  distinct  about  the  middle,  the  others  near  the 
inner  margin  and  partly  lost  in  the  brown  edging  of  the  wing 
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Beyond  this  is  an  imperfect  band  of  fiilvoua  spots,  in  continua- 
tion of  those  on  the  primaries ;  the  npper  ones  faint  and  indis- 
tinct, and  two  of  the  lower  ones  prominent  and  nearly  round ; 
the  last  small  and  linear.  The  inner  margui  ia  edged  with 
fulvous,  having  a  yellowish  tinge  which  encroaches  on  the  outer 
brown  marginal  band  at  the  anal  angle.  The  ft'inge  of  the 
secondaiies  is  dotted  with  duU  white.  The  primaries  below 
are  fulvous,  with  a  single  wavy,  brown  line  across  the  wing  a 
short  distance  within  the  outer  margin ;  base  yellowish,  costal 
margin  sprinkled  with  darii  brown  atoms,  and  a  strealc  of  the 
same  along  the  middle  of  the  wing  near  the  hind  margin.  At 
the  tip  is  a  yellowish  patch,  occupying  the  space  between 
the  brown  line  and  the  margin,  and  within  this,  one  of  silvery 
white  nearly  equal  in  size.  Below  the  white  are  thi-ee  indis- 
tinct, yellowish  patches,  the  lower  one  extending  to  the  outer 
margin  ;  a  large  patch  of  yellow  at  the  lower  corner  where  the 
outer  and  hinder  margins  meet.  The  secondaries  below  are 
yellowish  from  the  base  to  near  the  middle,  with  strealis  and 
spots  of  brown  ;  the  yellowish  color  extending  down  the  inner 
to  the  hinder  margin.  Beyond  the  middle  tlie  wings  are 
silvery  white,  sprinkled  with  yellow  and  brown  scales,  divided 
by  the  brown  veins  and  partially  crossed  by  an  irregular  streak 
of  brown.  There  are  also  two  brown  patches  on. the  hind  mar- 
gin, the  smaller  one  nearly  round  and  occupying  the  space 
between  the  first  and  second  median  venules  ;  the  larger  being 
irregular  and  resting  on  the  median  vein,  and  extending  across 
the  thii-d  to  the  second  subcostal  venule.  It  was  taken  near 
Grimsby,  Ontario  County,  Canada." 

Melitcea  (Enone  Scndder  is  rarely  found  in  Maine  and  Mas- 
sachusetts ;  it  is  pale  fulvous  above,  with  blackish  brown 
markings,  and  expands  from  one  and  three-fifths  to  one  and 
four-fifths  inches.  M.  Harrisii  Scndder  may  be  readily  distin- 
guished from  M.  (Enone  by  the  under  surface  of  the  hind  wings 
being  cimiamon-red,  with  bands  and  spots  of  white  margined 
with  black.  It  expands  one  and  three-fourths  inches  and  is 
found  in  New  England,  though  rather  a  rare  species.  The  larva 
has  been  reared  in  Norway,  Maine,  by  Mr.  S.  I.  Smith.  It  feeds 
on  Diplopappus  umbellatus,  pupating  from  the  middle  to  the 
last  of  June,  and  remaining  in  the  chrysalis  state  from  ten  to 
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sixteen  days;  the  butterfly  appears  from  June  20th  to  Aug. 
1st.  The  larva  (Fig.  JS7)  bas  also  been  discovered  in  Vermont 
by  Mr.  P.  S.  Sprague,  and  we  describe  it  briefly  from  an  alco- 
holic specimen,  in  the  collection  of  Mr.  Sanborn.  It  is  cylin- 
drical, with  sis  acute,  small  tubercles  on  each  side  of  each 
thoracic  ring,  while  on  the  abdominal  rings  the  four  dorsal 
tubercles  are  larger  and  re- 
markably boot-shaped,  tlie 
toe  being  formed  by  a  lateral 
prolongation  of  the  tnbei-cle, 
and  the  heel  is  also  well 
formed,  from  which  arises  a  short  bristle.  The  specimen  is 
dark,  with  a  lighter  stripe  along  the  back  on  each  side  of  the 
median  line  of  the  body.     Its  length  is  .80  of  an  inch. 

M.  Chalcedon  Doubleday  is  found  in  California  and  the 
Rocky  Mountains,  while  M.  Anicia  Doubleday,  the  under  side 
of  which  is  much  like  that  of  Chalcedon,  occm-s  not  only  in 
California  and  the  Roekj'  Mountains  but  also  in  Kansas.  M. 
Texana  Edwards  is  a  Texan  species  expanding  one  and  one- 
half  Inches. 

In  Vanessa  the  wings  are  notched  and  angulated  or  tailed  on 
the  hind  edges,  while  the  palpi  are  long  and  beak-like.  The 
larva  is  cylindrical  and  stoutly  spined,  the  spines  being  long 
and  branched.  The  caterpillars  are  gregarious  during  the  early 
stages.  "The  head  of  the  chiysalis  is  deeply  notched,  or  fur- 
nished with  two  ear-like  prominences ;  the  sides  are  veiy  angu- 
lar ;  in  the  middle  of  the  thorax  there  is  a  thin  projection,  in 
profile,  somewhat  like  a  Roman  nose,  and  on  the  back  are  two 
rows  of  very  sharp  tubercles  of  a  golden  color."  (Harris.) 
Vanessa  AnUopa  Linn,  is  one  of  our  most  abundant  butterflies, 
being  much  more  common  in  this  country  than  in  Europe, 
whence  it  has  probably  been  imported.  Its  wings  are  pui-plish 
brown  above,  with  a  broad  buff  yellow  border  in  which  is  a  row 
of  pale  blue  spots.  The  butterfly  hibernates,  appearing  before 
the  snow  is  off  the  ground.  It  is  seen  until  June,  and  then 
not  mitil  the  middle  of  August.  The  larva  is  black,  spotted 
minutely  with  white,  with  a  row  of  eight  dark,  brick-red  spots 
on  the  back.  The  chrysalis  is  dark  brown,  with  large  tawny 
spots  around  the  tubercles  on  the  back.     The  caterpillar  defoli- 
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ates  the  willow,  poplar  and  Balm  of  Gilead.  Vanessa  Mil- 
berdi  Godart  is  muoli  smaller  and  is  rather  rare.  It  occurs 
about  roadsides  in  May,  July  and  August.  The  larva  feeds 
on  nettles.  Mr.  Saunders  informs  me  that  "it  was  found  feed- 
ing on  the  nettle,  nearly  full  grown,  July  26th.  It  was  from 
one  to  one  and  one-eighth  inches  long.  The  head  is  black, 
thickly  covered  with  fine,  brownish  white  hairs,  and  sprinkled 
with  many  minute  whitish  dots.  The  body  is  black,  thickly 
sprinkled  with  whitish  dots  and  with  small,  fine,  white  hairs, 
each  segment,  excepting  the  second,  with  a  transverse  row  of 
branching  spines.  A  greenish  yellow  lateral  line  runs  close  to 
the  under  surface,  with  a  second  broken  line  of  a  brighter  yel- 
low color.  All  the  spines  and  their  branches  are  black,  except- 
ing the  lower  row  on  each  side  from  the  fifth  to  the  twelfth 
segment,  springing  from  the  greenish  yellow  lines  ;  these  are  of 
a  greenish  yellow  color.  Under  surface  dull  greenish,  minutely 
dotted  with  whitish  dots.  There  is  a  wide,  central,  blacldsh 
stripe  covering  anteriorly,  nearly  the  whole  of  the  under  sur- 
ikce."  F.  Oalifomica  Boisd.  ia  bright  fulvous,  with  three  black 
bands  on  the  anterior  edge  of  the  fore-wings,  and  there  are  no 
black  crescents  in  the  black  border  of  the  wings. 

The  genns  Q^-apta  differs  from  the  preceding  in  its  deeply 
incised  wings,  its  smaller  size,  and  red  and  brown  colors. 
The  under  side  of  the  hind  wings  has  usually  a  silvery  or 
golden  dot  and  curved  line,  or  both,  imitating  different  punc- 
tuation marks.  Gi-apla  interrogationis  Doubleday  is  one  of  the 
largest  species,  and  has  a  golden  semicolon  beneath.  It  is  found 
in  May,  August,  and  in  autumn.  The  eatei-pillars  injure  the 
foli^e  of  the  elm  and  lime  trees,  and  also  the  hop  vine,  some- 
times defoliating  the  whole  vine.  The  larva  has  been  found, 
by  Mr,  Saunders,  feeding  on  the  hop,  August  7th,  "When 
full  grown  its  length  is  one  and  one-fom-th  inches.  The  head 
is  reddish  black,  flat  in  front  and  somewhat  bilobed,  each  lobe 
tipped  with  a  tubercle  emitting  five  single,  black,  pointed 
spines ;  it  is  covered  with  many  small,  white,  and"  several  black- 
ish tubercles.  The  body  is  cylindrical,  black,  thickly  covered 
with  streaks  and  dots  of  yellowish  white ;  the  second  segment 
is  without  spines,  but  with  a  row  of  yellowish  tubercles  in  their 
place  ;  the  third  segment  has  four  branching  spines,  alt  black, 
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with  a  spot  of  dark  yellow  at  their  base ;  and  on  the  fourth 
aeginent  are  four  apinea,  as  there  are  on  all  the  others,  except- 
ing the  tenninal,  which  has  two  pairs,  one  posterior  to  the 
other.  The  spines  are  yellow,  with  blackish  branches,  except- 
ing the  terminal  pair  which  is  black;  and  there  is  a  row  of 
reddish  ones  on  each  side.  The  under  surface  is  yellowish  grey, 
darker  on  the  anterior  segments,  with  a  centra!  line  of  blackish 
and  many  small,  black  dots."  The  ehrysalk  state  lasts  from 
twelve  to  fourteen  days.  It  is  ash  brown,  with  the  head  deeply 
notched,  and  eight  silvery  spots  on  the  back,  Orapta  c-argen- 
tmm  Kirby  (Fig.  188,  G.  Progne  Harris)  is  a  small  species 
with  a  silvery  L  in  the  middle  of  the  under  side  of  the  hind 
wings.  It  is  our  most  common  species  northward.  It  appears 
the  last  of  summer.  The  laira  lives  on  the  hop  and  elm. 
Grapta  comma  Double- 
day  is  more  common 
'  southward.  It  is  known 
by  having  a  silvery 
comma  in  the  middle 
of  the  hinder  wings. 
The  caterpillar  lives  on 
the  hop  and  elm,  Mr. 
W.  H.  Edwiirds  has 
Fig.  IBS  found  the  larvEc  on  the 

broad-leaved  nettle  He  s  ij  s  "  mj  -vttention  was  first  attracted 
by  observing  ceitam  lca\  es  drooping  and  more  or  less  eaten. 
On  the  under  side  of  these  I  usuallj  found  the  caterpillar 
inactive,  and  ue\ei  moie  thin  one  upon  the  sime  plant.  The 
half-grown  larve  weie  black,  with  t  yellowish  stripe  along  the 
side  from  the  thud  legment  to  the  tiil,  ind  with  j-ellow  stripes 
across  the  batk,  and  spots  of  the  «ame  color  at  the  base  of 
the  dorsal  spines,  which  were  yellow ,  tipped  with  black.  The 
mature  larvie  were  ■nhite,  mottled  or  striped  with  grey  or 
ashen,  and  with  red  spiracles." 

The  chrysalis  is  brownish  gray  or  white,  variegated  with 
pale  brown,  and  ornamented  with  gold  on  the  tubercles.  The 
fly  appears  in  May,  July,  August  and  September.  In  the  colder 
and  mountainous  portions  of  New  England  and  New  York, 
these  species  are  replaced  by  the  Qrapta  Faunus  of  Edwards, 


>v  Google 


FAPILIONIDJE.  261 

who  states  that  "eomparing  Faunns  with  c-album,  the  former 
is  deeper  colored  by  many  degrees  ;  it  is  one-fifth  larger,  the 
blacli  spots  and  margins  much  heavier,  and,  owuig  to  this  and 
the  depth  of  the  ground-color,  the  general  hue  of  the  surface  is 
much  darker  than  either  c-album  or  any  of  the  American  spe- 
cies." The  under  side  of  6.  Faunus  is  beautifully  marbled  in 
sever ai  colors. 

The  genus  Pyra/meia  differs  from  Vaueasa  in  having  the 
wings  simply  scalloped,  not  notched ;  beneath,  they  ai-e  not 
marked  with  metallic  colors,  and  the  long,  tapering  palpi  curve 
upward.  The  larvse  are  covered  with  branched  spines,  corre- 
sponding in  size,  and  often  wanting  on  the  iirst  and  last  seg- 
ments ;  the  head  is  heart-shaped.  They  ai'e  solitaiy,  hiding 
nnder  a  rolled  leaf  or  spinning  a  slight  web,  and  hang  by  the 
hind  feet  alone  when  about  to  transform.  The  cbrysalids  are 
angular  on  the  sides,  with  two  or  three  lateral  rows  of  shai'p, 
golden  tubercles,  and  a  short,  thick  tubercle  on  the  top  of  the 
thorax.  P.  cardui  Linn,  feeds  on  thistles  and  the  sunflower, 
the  hollyhock,  bm-dock  and  other  rough-leaved  plants,  m  June 
and  July.  It  remains  in  the  pupa  state  twehe  dajs,  the  but- 
terfly appeai-ing  in  Maine,  about  the  20th  of  Tul>  Pipameia 
Huntera  Fabr.  has  much  the  same  habits,  while  P.  Atalanta 
Linn,  feeds  on  the  nettle.  These  species  are  all  double- 
brooded,  first  appearing  in  May  and  then  in  July,  August 
and  September. 

Junonia  is  closely  allied  to  Vanessa.  J.  ccenia  Boisd.  and 
Lee.  is  found  in  the  Southern  States,  the  West  Indies,  Mexico 
and  California. 

In  lAmenitis  the  antennse  are  very  slender,  and  the  hind 
wings  are  scalloped,  while  on  both  wings  the  discal  ai'ea  is 
open.  The  caterpillar  and  chrysalis  ai-e  like  those  of  Danais. 
L.  Misippus  Fabr.  (Fig.  189)  is  tawny  yellow  above,  and  of  a 
paler  yellow  beneath,  with  a  broad,  black  border,  spotted  with 
wiite,  and  black  veins.  It  expands  from  three  to  three  and  a 
half  inches  and  flies  from  June  to  September.  The  larva  is 
pale  brown,  variegated  with  white  on  the  sides,  and  some- 
times with  green  on  the  back ;  the  pvothoracic  ring  has  two 
slender,  blackish,  spinulated  horns,  and  on  the  tenth  and 
eleventh  rings  are  short  tubercles.     It  feeds  on  the  poplar  and 
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willow.  The  pupa  is  known  by  a  thin,  almost  eircnlar,  projec- 
tion standing  out  from  its  back.  Tlie  young  larvse  winter  in 
cases  "composed  of  the  leaf  of  the  willow,  on  which  the  larva 
feeds,  neatly  joined  by  its  longest  opposite  margins,  so  as  to 
form  a  cylindrical  tube  closed  at  one  end  and  lined  with  silk." 
(Trouvelot.)  L.  Ephestion  Stoll  is  bine  black,  with  three  black 
lines  on  the  hind  edges,  and  just  within  the  outer  border  is  a 
row  of  orange  colored  spots.  It  Jives  on  the  scrab-oak  (Quercus 
ilicifolia)  in  June,  and  also  on  the  whortleberry  and  the  cherry. 
Itimenitia  Arth&mia  Diury  is  smaller  and  has  an  oblique,  bioad, 
white  band,  crossma;  botli  wings  It  is  common  m  the  White 
and  Adllond^ck  Mountains,  where  it  is  doulilc  blooded,  ap- 
pe^llng  late 
1  June,  and 
^  nil  late  in 

1  he  supeib 
nul  legal  ge- 
nus Mo? pita 
IS  the  Atlas 
among  but^ 
terflies  The 
broad  wings 
'''^  ^'~  '  spieadneaily 

six  inches,  and  are  usually  of  a  brilliant  blue  above,  and  brown 
beneath,  with  eye-like  spots.  MbrpAo  Menelaus  Linn.,  fVom 
Brazil,  expands  five  and  a  half  inches.  M.  Polyphemus  Chenn 
is  a  Mexican  species.  M.  Epistropkis  Hiibner  is  of  a  delicate 
pale  green,  with  two  rows  of  lunate  brown  spots  on  the  hind 
wings.  The  apex  of  the  fore-wings  is  brown,  and  the  discal 
spot  is  connected  with  the  brown  costa.     It  inhabits  Brazil. 

The  genus  Satyrus,  and  its  allies,  Ckionobas,  Hipparchia  and 
Neonympha,  are  wood  brown  and  ornamented,  especially  be- 
neath, with  eye-like  spots,  and  have  the  wings  entire,  with  the 
veins  of  the  fore-wings  swelled  at  their  base,  and  the  discal 
area  open  on  the  hind  wings.  They  have  a  short,  quick,  jerky 
flight.  The  caterpillars  are  green  and  smooth,  spindle-shaped, 
or  cylindrical,  tapering  at  both  ends ;  the  hind  end  is  notched, 
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and  the  head  entire  or  notched     Thej  hve  mostly  on  glasses 

"The  chrysaha  ia  either  oblong  and  somewhat  angukr  on  the 

sides,  with  the  head  notched   and  two  lows  of  pointed  tuber 

eles  on  the  back,  or  short  and  rounded 

with  the  head  obtuse."  .(Haiiis)       VJno 

nobas  is  found  on  AIpinL  summits  and 

in  the  Ai'Ctie  regions  and  on   suboictic 

mountains.     C.  semidea  Say  (Fi^  1  K 

Fig.  191,  hind  wing)  lives  on  the  summit  } 

of   Mount    Washington.      It    feeds    on 

lichens. 

Mr,  Scudder,  has  in  the  accompanymg 
figures,  closely  exhibited  the  diffeiei 
between  the  Alpine  and  Arftic  species 
of  Chitmobas.  G.  Jtitta  Moschlei  (Fig 
Northern  Labrador ;  it  extends  as  far  south  as  Quebec,  aucoid- 
ingto  Edwards.  0.  Chrixus  Doubleday,  (Fig.  193)  is  found 
on  Pike's  Peak,  Colorado  Tei-ritory ;  C.  Calais  Scudder  (Fig. 

194)  is  found  on  Albany  River,  Hudson's 
y;    0.  Bore  Schiodte  (Fig.  195)  we/ 

lave  collected  in  Hopedale,  Labrador, 

is  also  O.  (Eno  Boisd.  (Fig.  196). 
Satyrns  Alope  Fabr.  is  our  largest  spe-   * 

cies.  It  is  dark  bvown,  with  a  broad, 
*^^' ^*"'  ochre-yellow  band  beyond  the  middle. 
It  is  abundant  in  open  fields  in  July  and  August.  The  pale 
gi'een  larva  is  striped  with  dark,  the  head  is  round,  and  the  tail 
is  forked.  The  chrysalis  is  rather  long,  rounded  on  the  sides 
and  with  the  head  notched.    S.  N&phde  Kirby  is  the  more 


Ftg  mo 
192)  we  tuol 


Fig.  193. 


nortliei-n  form,  and  in  the  upper  Middle  States,  as  about  the 
Catskill  mountains,  occupies  higher  ground,  according  to  Mr. 
Edwards,  while  S.  Aiope,  which  prevails  southward,  is  found 
in  the  lowlands  and  valleys.   S.  Nephele  is  smaller,  darker,  and 
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tiiere  is  no  yellow  band  on  the  fore-wings,  though,  sometimes, 
each  eye-like  spot  is  surrounded  by  a  yellowish  diffuse  ring, 

Seonympha  Eiirytris  Pabr.  flies  low,  with  a  jerky  sort  of 
motion,  in  thick  woods,  in  June  and  July,  The  larva  is  like 
that  of  S.  Alope,  while  the  chrysalis  is  shorter  with  the  head 
obtusely  rounded.  The  adult  is  dark  brown,  with  two  black 
eye-spots,  pnpilled  with  a  lead-colored  dot,  and  sun'ounded 
with  an  oohre-yellow  ring.  On  the  hind  wing  is  a  smaller,  Bimi- 
Iot  spot.     It  expands  one  and  seven-tenths  of  an  inch. 

The  aberrant  genus  lAbythea,  with  its  long,  snout-like  palpi, 
reminds  us  of  the  Pyralids.  It  is  small  and  the  wings  axe 
irregularly  notched.  L.  Backmanii  of  Eirtland  is  not  a  common 
butterfly.  It  occurs  southward,  and  in  Central  America  and 
the  "West  Indies, 

The  small,  delicate  Theclaa  and  Lycsenaa  are  often  of  great 
beauty  and  interest.  The  palpi  are  elongated,  the  wings 
entire,  and  the  hind  pair  ai'e  often  once  or  double  tailed. 
The  larvse  are  slug-lilse,  as  when  moving  on  tlieir  short  feet, 
sixteen  in  number,  tbey  seem  rather  to  glide  than  walk.  They 
aa'e  oval,  flat  below  and  rounded  above,  both  extremities  being 
much  alike,  with  the  small  head  retracted  within  the  body. 
The  short  and  thick  chrysalids  are  flat  beneath,  but  very  con- 
vex above  and  rounded  at  each  end.  Ohrysopkanus  Ameri- 
cawu3  Harris,  our  most  abundant  form,  is  coppery  red  above. 
Its  gi-een  larva  feeds  on  the  sorrel,  and  there  are  three  broods 
of  butterflies  in  the  year.  The  chrysalis  is  usually  suspended 
under  a  stone.  One  sent  by  Mr.  Saunders,  is  smooth,  with 
no  flue  hairs.  The  head  and  thorax,  including  the  wings,  is 
dull  reddish  brown,  dotted  with  black ;  the  abdomen  is  much 
lighter  cinereous,  with  very  distinct,  and  irregular  black  dots, 
and  a  lateral  row  of  twin  black  dots,  one  dot  being  a  little 
behind  its  mate.  On  the  middle  of  the  back  are  three  rows  of 
smaller  black  dote.  It  is  .45  of  an  inch  in  length.  Cliryso- 
phanus  Thoe  Westwood  is  quite  a  rare  species.  .  Mr.  Saunders 
describes  the  eggs  as  being  "nearly  round,  a  little  flattened  at 
the  apex  and  flattened  also  at  the  base,  where  it  is  fastened  to 
the  box.  They  are  greenish  white,  and  thicldy  indented  ;  at  the 
apex  is  a  considerable  depression ;  immediately  around  this, 
the  indentations  are  small,  growing  larger  towards  the  base." 
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The  genus  Lyccena  is  aaure  Hue  throughout,  with  dark  mark- 
inga.  Lijcatna  neglecta  Edwards  (Polyommatus  pseudai'giolus 
Harris)  ia  very  conunon  about  the  Kalmia  and  Rhodora  in 
May,  and  a  new  brood  appears  in  Jnue  aiid  July.  It  has  been 
reared  by  Mr.  Saunders,  from  whom  I  have  received  the  pupa, 
which  is  a  little  Uaiiy,  being  much  smaller  than  iu  Thecla 
Acadica  and  paler  ashy.  It  is  spotted  quite  thickly  with  black 
blotches,  and  on  each  side  6f  the  abdomen  is  a  subdorsal  row 
of  rather  large,  black,  contiguous  blotches,  more  distinct  than 
in  T.  Aeadica.    It  is  .30  of  an  inch  long. 

L.  comyntas  Harris  is  quite  common  southward.  It  differs 
from  the  other  species  in  having  a  little  tail  on  the  hind  wings, 
at  the  base  of  which  are  two  deep,  orange-colored  crescents. 
It  flies  in  July  and  August.  The  caterpillai-  lives  on  the  Lespe- 
deza.  It  is  green  with  three  dai'ker  stripes.  The  brown  chrys- 
alis has  three  rows  of  black  spots  on  the  back. 

Theda  differs  from  the  two  preceding  genera,  in  its  conspic- 
uous tails  and  the  longer  clubs, of  the  antennfe  and  its  dusky 
brown  hues.  The  larvte  are  longer  and  flatter;  and  they  usually 
live  on  trees,  Theda  humidi  Harris  feeds  on  the  hop-vine. 
It  flies  in  July  and  Angust.  Thecla  niplion  Godai-t,  a  duslty 
ruat-red  butterfly,  feeds  on  the  pine.  The  larva  is  green,  with 
a  dorsal  yellow  stiipe,  and  a  white  one  on  each  side.  It 
changes  to  a  short,  thick,  gi'eyish  pupa,  with  two  rows  of 
blackish  dots,  and  beyond  these  a  row  of  rustr-red  ones.  Mr. 
Sannders  has  sent  us  the  following  description  of  the  eater- 
pUlar  and  chrysalis  of  Theda  Aeadica  Edwai-ds,  found  by  him 
at  London,  Canada  West,  feeding  on  the  willow,  June  lltb 
and  18th.  "  It  was  .G3  of  an  inch  in  length,  with  a  very  small, 
pale  brown  head,  withdrawn  within  the  prothoracic  segment, 
when  at  rest.  The  body  is  rather  dark  green,  and  is  thickest 
from  the  mesothoracic  to  the  sixth  abdominal  segment.  There 
is  a  darker  green,  dorsal  line,  the  dorsal  region  being  flat, 
rather  wide,  and  edged  on  each  side  with  a  raised,  whitish  yel- 
low line,  and  the  sides  of  the  body  are  mclined  at  almost  an 
acute  angle,  and  striped  with  faint,  oblique  lines,  of  a  greenish 
yellow.  A  whitish  yellow  line  borders  the  under  surface,  be- 
ginning at  the  anterior  edge  of  the  second  segment  (the  head 
is,  for  convenience,  counted  as  a  single  ring,  or  segment)  and 
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extending  entirely  aronnd  the  body.  The  ehrysalia  la  .32  of 
an  inch  long,  and  .15  wide.  It  is  fastened  with  a  sDken 
thread.  The  abdomen  is  thickened  and  somewhat  raised.  It 
is  minutely  hairy,  pale  brown,  with  many  dots  and  patches  of 
a  darker  color ;  the  upper  edge  of  tlie  wings  being  quite  dark, 
with  a  dark  ventral  stripe,  and  four  or  five  short,  dai'k  lines  on 
the  side.  It  remains  in  the  ehrysalia  state  eight  or  nine  days, 
the  caterpillar  turning  dark  July'  8d,  just  before  pupating." 
The  body,  especially  tie  abdomen,  is  thicker  and  fuller  than  in 
Chrysophanus  Americanua. 

Tliecla  Mopaus  Hiibner  is  found  in  New  England  and  Canada. 
Mr.  Saundera  sends  me  the  following  description  of  the  larva 
taken  June     th  bj  leatmg  b     he     at  Lo   Ion   Cinal  It 

was  40  of  a  ch  n  length  The  head  sn  all  t  a  h  n 
uig  bl  k  olo  w  th  a  pal  t  ]  e  a  oss  the  fiont  j  t  abo  e 
the  n  audible  and  d  wn  w  th  n  the  second  ing  when  at 
rest.  The  bo  1^  1  o  e  m  green  lo  g  the  m  1  lie  ng  deep  ro  e 
color  at  eaoh  eitiemitj ,  and  is  thickly  <A)\  eied  with  short,  brown 
hairs.  The  second  segment  is  rosy  above,  greenish  yellow  at 
the  sides,  with  an  edging  of  the  same  color  in  front ;  the  third 
segment  is  entirely  rose  colored;  iVom  the  third  to  the  tenth 
segments  is  a  dorsal  stripe  of  rose  which  is  wide  on  the  fourth, 
fifth,  eight  and  ninth  segments,  but  narrow, and  linear  on  the 
intermediate  ones ;  on  the  tenth  segment  the  green  encroaches 
on  the  rose  color  on  the  aides  of  the  body,  extending  more  than 
half-way  upon  the  segment  behind  the  tenth.  The  body  is 
rose  colored  with  a  doraal  streak  of  a  darker  shade.  The  rose 
color  at  each  extremity  is  united  by  a  rosy  line  along  each  side 
close  to  the  under  surface  which  grows  fainter  on  the  middle 
segments.  The  under  surface  ia  dull  gi'een,  with  a  yellowish 
tint ;  the  feet  and  prolega  (abdominal  legs)  are  yellowish 
green,  Jime  24th,  the  larva  has  now  become  quite  large  and 
wOl  probably  soon  go  into  the  chrysalis  state.  I  found  it 
would  readily  eat  the  plum  and  cherry. 

"Its  length  is  now  .70  ;  its  width  about  .20  of  an  inch.  The 
head  ia  very  small,  bilobed,  black  and  shining,  with  a  sti-eali  of 
dull  white  across  the  front  above  the  mandibles,  which  are 
reddish  brown.  The  body  above  is  dull  green,  with  a  yel- 
lowish tint,  especially  on   the    anterior   segments,  which    are 
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thickly  covered  with  very  short,  brown  hairs,  scarcely  visible 
without  a  magnifier ;  these  hairs  arise  from  small,  pale,  yel- 
lowish dots  which  appear  slightly  raised  ;  there  is  a  dorsal  streak 
of  d,arb  greea  arising  from  the  internal  organs  showing  through 
the  semitransparent  skin.  There  is  a  patch  of  dull  pink,  or 
rosy  color,  on  the  anterior  segments  fVom  the  second  to  the 
fourth  inclusive;  it  is  faint  on  the  second  ring,  and  covering 
but  a  single  portion  of  its  upper  surface,  and  nearly  covering 
the  dorsal  crest  on  the  third  segment,  and  reduced  again  to  a 
small,  faint  patch  on  the  fourth.  On  the  posterior  segments  is 
a  much  lai^er  rosy  patch,  extending  from  the  hinder  part  of  the 
ninth  segment  to  the  end  of  the  body.  The  hinder  part  of 
the  ninth  segment  is  merely  tinged.  On  the  tenth  segment  it 
becomes  a  rather  lai-ge  patch,  widening  posteriorly.  Behind 
this  tbe  body  is  entirely  covered  with  rosy  red.  The  sides  of 
the  tenth  segment,  close  to  the  under  surface,  have  a  streak  of 
the  same  color,  and  there  is  a  faint  continuation  of  this  on  the 
ninth  segment.  The  head  is  drawn  within  the  second  segment 
when  at  rest.  The  second  s^ment  is  smaller  than  the  third  ; 
there  is  a  wide  dorsal  crest,  or  ridge,  from  the  third  to  the  tenth 
s^ments  inclusive ;  behind  this  the  body  is  suddenly  flattened, 
the  sides  suddenly  sloping.  The  under  surface  is  yellowisli 
green,  with  a  few  very  fine  brownish  hairs ;  the  feet  and 
prolegs  ai-e  greenish,  semitransparent. 

"On  June  29th  it  fastened  itself  to  the  lid  of  the  bos,  chang- 
ing to  a  chrysalis  July  1st,  which  was  .45  of  an  inch  in 
length,  and  its  greatest  width  .20  of  an  inch.  The  body  is 
pale  brown  and  glossy,  with  many  small,  dark  brown  or  black- 
ish dots  distributed  over  the  whole  surface ;  they  are  thicker 
along  the  middle  above,  with  a  faint,  imperfect,  ventral  stripe 
from  the  seventh  to  the  eleventh  segments ;  the  surface  is 
thickly  covered  with  very  short,  brown  hairs,  invisible  without 
a  magnifier.     The  imago  appeared  July  13th." 

Mr.  Saunders  has  found  the  larva  of  Thecla  strigosa,  Harris, 
a  rai-e  species  in  Canada  and  New  England,  feeding  on  the 
thorn,  Crafeegus,  July  13th.  "The  head  is  small,  greenish,  with 
a  faint  tint  of  brown,  and  a  black  stripe  across  the  front  below 
the  middle,  and  a  patch  of  white  between  this  stripe  and  the 
mandibles,  which  ai'e  brownish  black  above.     The  body  is  of  a 
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rich  velvetj  green,  with  a  yellowish  tioge,  slightly  paler  be- 
tween the  segments,  and  a  dorsal  sti-ipe  of  a  darker  shade, 
centred  along  the  middle  segments  with  a  faint,  yellowish 
lino.  The  anterior  edge  of  the  second  segment  is  yellowish 
brown,  with  a  few  dots  of  a  darker  color.  The  body  is  thickly 
covei-ed  with  minute  hairs  which  are  brown  above  and  white 
below,  being  scarcely  visible  to  the  naked  eye.  The  body  is 
flattened  above  (dorsal  crest  not  bordered  with  yellow  as  in  T. 
Acadica),  steeply  sloped  at  the  sides,  whei-e  it  is  striped  with 
faint  oblique  lines  of  yellowish,  two  or  three  on  each  segment. 
The  two  last  segments  have  a  patch  of  yellowish  on  each  side, 
making  the  dark  dorsal  line  appear  much  more  prominent.  A 
faint  yellowish  line  close  to  the  under  surface  from  the  fifth  to 
the  terminal  segments.  The  under  surface  is  bluish  gi-een, 
with  a  darker  patch  on  the  last  two  segments. 

"  The  chrysalis  changed  June  19th,  and  is  nearly  oval  inform. 
The  head-case  is  rounded,  and  the  body  is  dark  reddish  brown, 
with  black  markings  thickly  covered  with  fine,  short,  whitish 
hairs,  rather  more  numerous  on  the  anterior  and  posterior 
segments.  Anterior  segments  with  many  thickly  set  patches 
of  blackish,  and  a  dark  ventral  line  from  the  sixth  to  the 
twelfth  segments.  It  is  bound  by  a  few  silken  threads  on 
the  anterior  portion  of  the  fii'st  and  seventh  segments." 

The  accompanying  cut  (Fig.  197)  represents  the  pupa  of  a 

Theda,  found  in  July  by  Mr.  Sanboi-n,  on  the  Glen  road  to 

Mount  Washington.     The  body  is  smooth  and  tapers  gradually 

from  the  mesothorax,  and  the  venation  of  the  wings  is 

§very  apparent.  Another  pupa,  probably  of  Thecia,  found 
by  Mr.  Sanborn,  is  very  different,  being  much  stouter, 
and  thicker  through  the  abdomen,  by  a  third  of  its 
^'  ^  ■  diameter  than  the  chiys'dis  figm-ed.  It  is  rough  and 
covered  with  short  fine  stifl  bans  the  tegument  ia  so  thick, 
that  there  are  no  trices  of  the  vemi  of  the  wing,  while  the 
sutui'es  between  the  segments  and  the  appendages  ai'e  not 
nearly  as  distinct  The  larvi  according  to  Mr.  Sanborn's 
notes,  was  found  feeding  upon  the  White  Pine,  July  13th. 
"It  was  ,45  of  an  inch  long ;  the  head  was  retracted,  yellow- 
ish, and  the  body  pale,  transparent  green,  with  four  longi- 
tudinal,  white  stripes,   and   one   ti-ansverse,   lozenge-shaped 
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patch,  of  the  same  color,  on  the  eleventh  segment.  The  rings 
were  all  somewhat  elevated  iu  the  middle  of  their  diameter  and 
thinly  covered  ^ith  yellowish  brown,  short  Lairs."  He  did  not 
sncceed  in  rearing  the  butterfly,  but  this  description  will  be 
nseflil  to  any  entomologist  who  may  be  fortunate  enough  to 
rear  it  hereafter. 

The  Hesperians,  or  Skippers,  are  a  large  gronp  of  small, 
dark,  dun-colored  butterflies,  whose  antennie  have  the  knob 
curved  like  a  hook,  or  ending  in  a  little  point  bent  to  one  side, 
reminding  us  of  the  antennas  of  the  Sphinges.  They  M-e  moth- 
like in  their  motions,  form,  and  larval  characters.  They  are 
stout  bodied,,  with  large  heads  and  prominent  eyes,  and  thick 
palpi,  almost  square  at  the  end.  The  lai'vffi  are  spindle-shaped, 
naked,  aiid  with  a  remarkably  lai^e  head.  They  are  solitary, 
and  often  hide  in  folded  leaves  like  the  Tortr; 
forming  in  a  rude  cocoon  of  dead  leaves  or  stub- 
ble, held  together  by  silken  threads.  The  pnpffi 
are  somewhat  conical,  like  those  of  moths, 
smooth  and  generally  covered  with  a  bluish 
white  powder.  They  are  fastened  by  the  tail  = 
and  a  slight  band  of  threads  within  their  mde 
cocoons.  We  have  many  species  in  this  country ; 
forms  occurring  southwards. 

Eudamus  Tityrus  Cramer  feeds  on  the  locust  and  is  our  largest 
species  northwai-d.  E.  Balhyllus  flies  in  June  and  July.  It  feeds 
on  Glycine  and  Hedysarum  in  May  and  Jime.  In  Hesperia 
the  knobs  are  shorter,  aaad  end  in  a  point  turned  sidewise. 
The  upper  wings  are  raised,  and  the  lower  spread  out  flat  when 
at  rest.  The  chrysalis  has  a  long  tongue-case  free  at  the  end, 
in  this  respect  showing  a  transition  to  the  hawk-moths.  They 
are  snuff-brown;  with  dark  spots. 

Mr.  W.  Saunders  has  been  very  successful  in  raising  the 
lavvse  of  H.  JJobomoa  Harris  and  other  butterflies  and  moths, 
by  watching  for  the  fertile  eggs  in  captured  specimens,  which 
are  olten  deposited  on  the  sides  of  the  collecting  box.  The 
food-plant  of  the  larvse  caji  usually  be  discovered  after  experi- 
menting with  those  plants  on  which  other  species  of  this  or 
aDied  genera  are  known  to  feed.  "The  egg,  deposited  June 
17th,  is  nearly  round,  flattened  on  the  lower  side,  and  of  a 
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palo  greea  color,  Under  the  microscope  it  appears  plainly 
reticulated,  with  fine,  six-sided  markings,  strongly  reaembUng 
the  cornea  of  a  fly's  eye.  The  lai'va  on  finding  its  way  out, 
Juno  27th,  began  to  eat  the  egg-shell  at  the  centre  above. 
It  feeds  on  grass,  on  the  inside  of  the  leaves  near  the  joints, 
drawing  portions  of  the  leaves  together  with  silken  threads. 
When  placed  on  a  strongly  ribbed  blade  of  grass,  it  spins  a 
few  threads  from  rib  to  rib,  and  stations  itself  behind  the 
threads.  By  the  14th  of  July  the  caterpillars  were  three- 
eighths  of  an  inch  long  and  resembled  those  of  H.  Mystic 
of  the  same  age."  Mr.  Saunders  did  not  succeed  in  raising 
the  caterpillars  to  maturity  as  they  were  unfortunately  lost. 

The  most  abundant  species  in  New  England  is  H.  Wamsutta 
HaiTis  (Fig-  198)  which  frequents  roadsides  throughout  the 
summer.  According  to  Mr.  Saunders'  notes,  from  "eggs  de- 
posited July  10th,  the  young  larva  was  hatched  July  24th,  the 
eggs  growing  darker  about  two  or  three  days  previoiis.  The 
egg  is  pale  greenish  yellow,  or  yellowish  green,  strongly  con- 
vex above,  and  flattened  at  the  place  of  attachment.  The  flat- 
tened portion  is  slightly  concave  and  very  faintly  reticulated 
under  a  power  of  forty-five  diameters. 

The  young  larva,  when  first  hatched,  is  about  the  same  as 
that  of  Mystic  and  Hobomoc,  probably  .10  of  an  inch,  and  is 
scarcely  distinguishable  from  them,  excepting  that  it  is  slightly 
darker  in  color.  The  head  is  lai'ge  and  prominent  and  of  a 
shining  black  color.  The  second  segment  has  a  ring  of  brown- 
ish black,  encii'cling  it  above.  The  body  is  dull  brownish  yel- 
low, very  faintly  dotted  with  black,  each  dot  emitting  a  single, 
rather  long,  brownish  hair.  The  under  surface  is  rather  paler 
than  the  upper. 

Mr.  Saunders  has  also  reared  the  larva  of  H.  Mystic  Edwards 
from  the  egg,  which  is  "  strongly  convex  above,  flattened  below 
and  depressed  in  the  centre  of  the  flattened  portion.  Under 
a  magnifying  power  of  eighty  diameters,  the  surface  is  seen 
to  be  faintly  reticulated ;  it  is  pale  yellowish  green.  The  eggs 
were  deposited  about  the  20th  of  June  and  hatched  on  the 
28th  and  29th  of  June.  "When  hatched  it  was  .10  of  an  inch 
long,  with  a  large,  black  head,  and  was  white,  becoming  yel- 
lowish brown,  especially  towards  the  end  of  the  body.     It  feeds 
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on  grass,  and  at  tliis  stage  can  scarcely  be  distinguished  frota 
the  young  iarva  of  H.  Hobomoo.  When  an  inch  long  the  head 
is  not  large  in  proportion  to  the  body,  though  it  is  prominent 
and  wider  tlian  the  second  segment ;  it  is  dull  reddish  brown 
and  blacl;  posteriorly.  The  body  above  is  semitrausparent, 
dull  brownish  green,  with  minute,  whitish  hairs,  similar  to 
those  on  the  head,  with  a  dorsal  line  and  many  darker  dots 
over  the  surface.  The  second  segment  is  pale  wliitish,  with  a 
line  of  brownish  black  across  the  upper  surface,  with  a  faint, 
pale,  lateral  hue  close  to  the  under  surface  :  the  terminal  s^- 
ments  are  paler  than  the  rest  of  the  body.  The  feet  are 
whitish,  semitrausparent.  This  species  is  found  from  Canada 
to  Maryland. 

SpHiNGin^  Ijatreille.  The  Hawk-moths  or  Hummiug-bird 
moths  ai'e  among  the  largest  and  stoutest  of  Lepidoptera.  The 
body  is  very  stout,  spmdle-shaped,  with  narrow,  powerful  wings. 
Their  flight  is,  consequently,  eseeedingly  swift  and  strong. 
The  antenuse  are  prismatic  in  form  and  thickened  in  the  mid- 
dle. The  tongue,  or  maxilhe,  is  remarkably  long,  so  that  the 
insect  is  able,  while  on  the  wing,  to  explore  the  interior  of 
deep  flowers.  This  habit  of  remaining  for  a  considerable  time 
poised  in  the  air  on  their  rapidly  vibrating  wings,  causes  them 
to  be  mistaken  for  humming-birds.  At  rest  the  wings  are 
folded,  roof-like,  over  the  body.  The  larvae  have  sixteen  legs, 
and  on  the  last  segment  is  an  acute  horn,  sometimes  represented 
by  a  simple  tubercle.  At  rest  they  stand  with  the  forepart 
of  the  body  elevated  in  a  supposed  SphiHX-like  attitude.  Tlie 
larvEe  descend  into  the  earth  and  transform,  often  in  rude, 
eaithen  cocoons,  moulded  into  form  by  the  pressure  of  the 
body.     The  tougue-case  is  nsually  free. 

There  are  between  800  and  400  species  known,  a  lai'ge  part 
of  which  are  tropical  American.  Most  of  the  species  fly  in 
June  and  July.  The  larvte  transform  in  the  latter  pai-t  of 
August  and  in  September. 

In  Ellema  the  body  is  small.  The  head  is  small,  narrow  and 
somewhat  tufted,  and  with  small  eyes.  It  miglit  be  passed  over 
on  a  hasty  view  for  a  Noctuid.  The  larva  of  Ellema  HarrisU 
Clemens  is  green,  lias  no  caudal  horn,  and  lives  on  the  pine. 
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Mr.  Saunders  "nrites  me  that  he  has  found  it  feeding  on  the 
pine,  about  the  middle  of  September.  "It  is  two  inches  long, 
the  body  being  smooth  and  nearly  cylindrical  and  thickest  in 
the  middle  of  the  body.  The  head  in  large,  pointed  above,  flat 
in  front  and  green,  with  a  yellow  stripe  on  each  side.  The 
body  is  bright  green,  with  a  doi-sal  row  of  dark  red  sjwtB  on 
the  fifth  to  the  twelfth  segmenfe  inclusive,  with  a  bright  yel- 
low stripe  on  each  side  of  the  reddish  spots  and  a  lateral 
white  stripe  mixed  with  yellow."  The  moth  is  a  very  small, 
ash  grey  species,  only  expandii^  two  inches.  It  ft-equents 
flowers  at  dusk  in  June. 

The  genus  Sphinx,  as  now  limited  by  systematists,  is  much 
larger  bodied,  with  a  lopg  and  narrow  head,  small  eyes  and 
long  and  nan'ow  wings.  The  head  of  the  larva  is  rather 
large,  semi-oval  and  flattened  iu  front.  The  body  is  cylin- 
drical, smooth  and  obliquely  banded  on  the  side,  with  an 
arching,  caudal  horn.  It  trajisforms  in  a  subterranean  eai-then 
cell.  The  tongue-case  of  the  pupa  is  short  and  free,  instead 
of  being  soldered  to  the  body.  Sphinx  gordius  Cramer  is  dark 
brown,  with  a  roseate  tinge,  and  the  thorax  is  blackish  brown 
above.    The  larva  feeds  on  the  apple. 

Sphinx  Tcalmice  Smith  is  hoary  and  rust-red,  and  on  the  hind 
wings  are  a  median  and  marginal  black  band.  The  caterpillar 
feeds  on  the  lilac  and  laurel.  It  is  pale  green,  with  seven 
oblique,  lateral,  pale  yellow  bands,  edged  above  with  black, 
which  is  again  bordered  with  pale  blue.  Sphinx  drupiferarum 
Smith  has  the  fore-wings  blackish  brown,  with  the  discal  dot 
and  outer  edge  of  the  wing  wliitish  fawn-color.  The  larva 
feeds  on  the  different  species  of  plum.  The  bodj'  is  pale  green, 
with  lateral  purple  bands,  edged  beneath  with  ^hite.  Sphinx 
cJiei-sia  Hiibner  {S.  cinerea  Harris)  is  the  largest  species  we 
have,  and  is  pale  ashen,  and  reddish  gi'ay  beneath.  The  larva 
feeds  on  the  lilac. 

The  lai'ge  "potato  worm"  belongs  to  the  gemis  Macrosila, 
containing  our  largest  species  of  the  family ;  the  head  is  pro- 
portionally lai^e,  and  the  wings  are  rather  broad,  with  the 
interior  angles  dilated.  M.  cingulata  Fabr.  has  pink  hind 
wings  and  pink  spots  on  the  abdomen.  It  feeds  on  the  sweet 
potato.    M.   quinque-maculcUa   Ha  worth  (Fig.  199,  moth;   a; 
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iM-va ;  6,  pupa)  is  gray ;  the  fore-wings  are  immaenlate  at  the 
base,  and  on  the  hind  wings  are  two  distinct  angulated  bands. 
The  larva  feeds  on  the  tomato  and  potato  vines.  It  is  dark 
green,  witli  a  series  of  gi'eenish  yellow  angular  bands  on  the 
side.  The  tongue-case  is  long  and  much  arched.  M.  GaroliTM 
Linn,  is  cinereous^  with  a  white  spot  at  the  base  of  the  fore- 
wing,  wltile  the  central  band  of  the  hind  wings  are  indistinct. 
The  larva  (Fig.  200) 
,  feeds  on  the  tobacco 
and  tomato.  It  is  dark 
len  with  lateral, 
oblique,  white  bands, 
edged  above  with  blu- 
ish and  short  trans- 
'^'  verse    black    stripes. 

The  tongue  case  is  shoiter  and  less  curved  than  in  M.  5-macu- 
lata.  The  tongue  of  a  Madagascar  hawk  moth,  M,  cluentius, 
Wallace  states,  is  nine  and  a  qiiai-tei  inches  long,  probably 
adapted  for  exploimg  the  lang  nectiiies  <  f  sime  Orchids. 

In  Ceratomia  the  body  is  thitk  with  the  heid  and  eyes  small ; 
the  thoijx  is  short  and  round  while  the  abdomen  is  rather 
The  Iai\a  is  eisiiy  known  by  the 
ftur  th^iacK,  hom^i  besides  the  usual 
caudal  ham  The  tongue-case  is  not 
J,  Iree  C  Amyntor  Hubner  (quadricomis 
H  irns)  feeds  on  the  ebn. 
We  now  come  to  the  more  aberrant 
'  foims  of  the  fimil^  Under  the  name 
of  Ctessonia  Mr  Giote  has  separated 
&om  the  genus  Smerinthus,  a  species  in 
e  notched  than  in  the  latter  genua,  and 
the  antennee  are  slightly  pectinated.  Cressonia  jvglandis  Smith 
(Fig.  201,  venation)  is  of  a  pale  fawn-color,  and  has  no  eye-like 
spots  on  the  hind  wings,  as  in  Smerinthus.  The  larva  is  bluish 
gi-een,  with  a  row  of  subdorsal  and  stigmatal  reddish  brown 
spots,  and  six  oblique,  lateral,  bright  yellow  bands.  It  lives  on 
the  wild  cherry. 

In  Smerinthus  the  body  is  stout,  the  head  sunken  and  the 
maxillee  are  only  as  long  as  the  palpi,  being  almost  obsolete, 


which  the  wings  are  n 
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The  species  are  said  to.  fly  heavily  and  only  in  the  night.  The 
head  of  the  larva  is  semi-oval  or- pyramidal,  acute  above,  and 
the  thoracic  ringa-are  obliquely  banded  on  ea«h  side.  The 
pupa  is  smooth,  cylindrical  and  somewhat  conical, in  form,  S. 
modesiMS  Han'is  is  a  very  large  species,  expanding  nearly  six 
inches.  It  feeds  on  the  Lombardy  poplar,  S.  exccecatus  Smith 
has  the  hind  wings  rosy  on  the  inner  angle.  The  "ocellus"  or 
eye-like  spot  is  blacli,  with  two  or  three  blue  pupils.  The 
larva  is  apple  green,  with  seven  oblique,  yellowish  white  lines 
on  the  sides,  and. a  bluish  caudal  hom.  It  feeds  on  the  apple 
and  the  Rosa  Carolina.  iS.  geminatus  Say  (Fig.  202,  venation 
of  the. hind  wing)  is  so-called  from  the  two  or  three  blue  pupils 
in  the  black  ocellus.     The  hind  wings  are  rosy.  ,.-;==^ 

■The  pupa  has  been  found  at  the  roots  of  ^^^^^^3 
willows.,  ^O"^^' 

In  the  genus  PhUa/mpelus,  or  lover  of  the  vine,  ^^— ^f 
as  its  name  indicates,  the  tongue  is  again  as  long  ^K'  ®^- 
as  the,  body.  The  autennte  have  a  long  hook  tapering  to 
the  end,  beai-ing  ciliae  in  the  male.  The  abdomen  is  large  and 
thick,  and  the  wings  are  deeply  concave  on  the  inner  border. 
The  larva  has  a  tubercle  in  place  of  a  caudal  hom.  The 
tongue-case  of  the  pupa  is  not  fi'ee.  P.  vitia  Hai'ris  is  olive 
green,  with  pale  green  hind  wings,  which  are  rose-red  towards 
the  innei'  margin.  The  lai-va  is  flesh-colored  mixed  with  yel- 
low, and  with  short,  transverse,  black  lines,  and  lateral,  eemi- 
dval,  yellowish  white  bands,  edged  with  black. 

In  BeilepMla  the  abdomen  tapers  suddenly  at  the  tip  and 
the  fusiform  antennie  end  in  a  minute  hook.  The  gaily  colored 
larva  has  a  straight  and  rather  short  caudal  honi.  There  are  no 
oblique  bands  on  the  sides  of  the  body,  but  a  row  of  subdorsal 
spots  on  each  side.  Clemens  states  that  the  anterior  segments 
are  much  attenuated,  and  are  capable  of  being  withdrawn  or 
shortened,  or  much  extended.  ■  "  When  disturbed  they  fall  from 
their  food-plants,  shorten  the  anterior  segments  and  bend  the 
head  inwards."  They  transform  in  a  cell  excavated  iVom  the 
suiface.  The  tongue-case  of  the  pupa  is  not  free.  B.  lineata 
Fabr.  is  olive  green,  with  six  white  lines  on  the  thorax.  The  hind 
wings  are  black  with  a  rose  colored  central  band.  The  larva  is 
yellowish  green ;  the  subdorsal  spot«  consisting  of  two  curved, 
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short,  black  linea,  with  yellow  above  and  beneath.  It  is  double 
brooded  in  Texas.  The  larva  feeds  on  the  purslane  and  turnip, 
and  will,  in  confinement,  eat  the  apple.  S.  (^mmoin&i-ii  Harris 
has  a  white  line  on  each  side  of  the  head  and  thorax.  The 
larva  feeds  on  the  willow-herb  (Epilobium  anguetifolium).  It 
ia  bronze  green,  dull  red  beneath,  with  nine  round  cream- 
colored  spots,  pupilled  with  black,  and  a  dull  red  caudal  horn. 
The  genus  Tliyreus  has  a  lateral  tuft  on  each  side  of  the  tip  of 
the  flattened,  oval  abdomen,  and  the  head  is  broad  and  obtuse, 
while  the  foio-wings  are  excavated  just  below  the  tips.  The 
body    of    the 


noise.  It  tran^jform"  m  a  cell  on  the  surface.  T.  Ahhotii 
Swainson  (Fig.  203  and  larva)  is  dull  chocolate  brown,  with 
dull  sulphureous  hind  wings,  with  a  dark  brown  terminal  band 
broken  up  into  short  lines  on  a  roseate  spot  at  the  inner  angle. 
The  If^va  is  reddish  brown,  with  numerous  patches  of  light 
green.  The  tubercle  is  black,  encircled  at  base  by  a  yellowish 
line  and  a  blackish  cordate  patch.  It  feeds  on  the  wild  and 
cultivated  grape-'i'ines  and  on  the  Ampelopsia  quinquefolia,  or 
woodbine. 

The  Bee-moth  or  Cleai--wing,  Sesia,  is  smaller  than  the  fore- 
going genera,  and  the  body  is  flattened,  oval  and  gaily  colored 
with  yellow,  black  and  red,  while  the  wings  are  transparent  in 
the  middle.    The  larva  tapers  in  front,  has  a  dorsal  stripe  just 


>v  Google 


.ffiGERlAT)^-.  277 

above  the  row  of  stigmata,  and  a  short  recim-ed  horn.    It 
transforms  in  an  imperfect  cocoon  at  the  surface  of  the  efti-tb. 
Sesia  dijinis  Boiad.  is  pale  greenish  yellow,  with  the  abdomen 
black  beneath,  and  the  legs  black.    The  larva  ia 
^^^^^^^  pale  green,  reddish  beneath.    Sesia  Thysbe  Fabr. 
^^S^^  is  a  more  common  species  northward.     The  thorax 
'^'     ■      ia  deep  olive  green,  with  the  abdomen  reddish  be- 
neath, and  with  whitish  legs.     It  is  abundant,  flying  in  June 
in  the  hot  sun  about  the  lilac  and  Rhodora  Cansurlensis. 

Under  the  name  of  Zepisesia  Mr.  Grote  has  sepai'ated  L. 
Jlavo/asdata  Barnston  (Fig.  204,  venation  of  fore-wing)  found 
in  Canada,  from  the  genus  Macroglossa,  rcpre-  ^i==^ 

sented  in  Europe  by  M.  steUatm-um  Linn.  ,^^^^^^^/ 
Mr.  Grote  also  separates  from  the  latter  ^^^S^^/^ 
genus,  under  the  name  of  Eupyrrhoglossum,  rig  20a. 

a  Cuban  moth,  which  has  larger,  ftiller  eyes,  and  larger  hind 
wings  than  in  Macroglossa.  E.  Sagra  (Fig.  205,  venation  of 
fore-wing)  is  a  handsome  form  described  by  Professor  Poey. 

^GERiAD^  Harris.  These  elegant  and  gaily  colored  moths, 
which  by  the  arrangement  of  their  colors  and  their  clear  wings, 
look  like  bees  and  wasps,  are  readily  recognized  by  their  small 
size,  narrow  wings,  thickened  antennoe,  and  by  the  tufts  at  the 
end  of  the  body,  which  they  can  spread  out  fan-like.  They  fly 
very  swiftly  in  the  hottest  sunshine.  The  larvss  are  borers, 
living  mostly  in  the  hollowed  stems  of  plants.  They  are  whit- 
ish, cylindrical,  with  sjiarse,  short,  inconspicuous  hairs,  and 
they  have  no  anal  horns.  They  transform  in  a  rude,  oblong, 
oval  cocoon,  constructed  of  the  chips  they  make  in  boring  out 
their  tunnels,  cemented  by  a  gummy  secretion.  The  pupje  are 
chestnut-brown,  with  transverse  rows  of  short  teeth  on  the 
abdominal  rings,  by  which  they  make  their  way  out,  partly 
through  the  hole  previously  made  by  the  lai'va  for  the  exit  of 
the  moth.  The  shell  of  the  chrysalis  is  often  left  protruding 
from  the  hole.  This  family  is,  therefore,  quite  injurious  to 
gardeners. 

^geria  exitiosa  Say  (Fig.  206,.  1?)  the  Peach-tree  borer,  has 
caused  the  death  of  many  peach  trees  and  also,  according  to 
Fitch,  occasionally  attacks  the  plum.     It  is  a  slender,  dark 
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bine  moth,  expanding  an  inch  and  a  half,  or  more.  The  male 
is  much  smaller  than  the  female  (Fig.  207) ,  expanding  one  inch. 
She  deposits  her  eggs  near  the  root  of  the  tree.  The  larvse  are 
hatched  and  bore  in  to  feed  npon  the  inner  bark  and  sap  wood. 
Wben  one  year  old  they  make  their  cocoon  under  the  bark  or 
at  the  root  of  the  tree.  Borers  of  all  sizes,  Plarris  states,  will 
befound  in  the  trees  throughout  the  year. 

The  trees  should  be  protected  by  wrapping  sheathing  paper 
around  the  bottom  of  the  trunk,  and  putting  fresb  mortar  around 
the  roots.    The  wounded  part  may  be  eov- 
ered  with  ciay.    ^gei-ia  pyri  Harris  infests 
the  pear  tree.    It  is  purple  black  above  and 
golden  yellow   beneath,    with   three    j'ellow 
Luds  across  the  abdomen,  the  middle  band 
Fig.  2(W,  being  the  larger. 

The  habits  of  the  Grape-root  borer,  j^.  polistifomiis  Harris, 
resemble  those  of  the  Peach-tree  borer.  It  sometimes  de- 
stroys grape-vinea  in  the  Middle  and  Western  States,  tut  does 
not  attack  the  Scuppemong  variety.  The  larva  lives  under 
ground,  the  female,  according  to  Walsh,  "depositing  her  egg 
on  the  collar  of  the  grape-vine,  close  to  the  earth  ;  the  young 
larvfe,  as  soon  as  they  hatch  out,  immediately  descend  into 
the  rootfl."  They  attack  the  sap-wood  and  bai'k  of  the  roots, 
eating  irregular  fun'ows.  The  cocoons  are  oval,  and  covered 
with  bits  of  wood  and  dirt.  TJiey  are 
.  found,  through  the  suraraer,  in  the  earth 
'  near  the  roots  of  the  grape,  and  the  moths 
fly  from  the  middle  of  June  until  the  mid- 
dle of  September,  according  to  Dr.  ICron. 
Harris  describes  the  moth  as  being  dai'k 
Fig.  207.  brown,  tinged  with  tawny  orange  on  tlie 

etdcs,  and  banded  with  bright  yellow  upon  the  edge  of  the 
second  abdominal  ring.  Tlie  thorax  and  fourth  abdominal 
ving  are  faintly  tinged  with  yellow,  or  tawny  orange,  as  are 
the  palpi,  under  side  of  the  antennee,  and  the  legs.  The  female 
has  a  little  orange  colored  tuft  on  each  side  of  the  tail,  and 
the  males  have  two  tufts  on  each  side.  The  wings  expand 
fi'om  one  to  one  and  a  half  inches.  Another  species,  ^. 
cavdaia  Harris,  inhabits  the  wild  currant. 
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The  currant  borer,  JEgeria  tipuliforme  Linn.  (Fig.  208  ;  6, 
larva ;  a,  pupa,  enlarged)  has  been  introduced  from  Europe,  and 
is  a  great  peat  in  our  gar- 
dens, injuring  the  currant 
bushes.  It  ja  a  slender, 
^ile,  dark  blue  moth,  found 
'  flying  in  July  in  the  hot  sun, 
about  the  currant  leaves. 
The  larva  bores  in  the  stems, 
and  by  splitting  them  open, 
in  the  fall  and  spring,  we 
shall  find  the  larva,  which 
pupates   towards  the  last  of  May. 

Mr,  James  Ridings  describes  from  Virginia  ^.  quinque 
caudata  (Fig.  209)  which  has 
five  filaments  at  the  tip  of 
the  abdomen.  Its  body  is  ' 
blue  bla<!k,  with  a  transparent 
spot  at  the  base  of  the  hind 
wings,  while  the  third  abdom- 
inal segment  is  red  above. 

The     Squash-vine     borer,  ^'S'  *^'*- 

Melittia,  cuaurbitcB  Harris  (Fig.  210 ;  a,  larva),  often  kills,  very 
suddenly,  the  squash  plant.  The  moth  is  orange  colored, 
with  black,  and  its  hind  legs  are 
fringed  with  long,  orange  and  black  hairs, 
'  She  oviposits  on  the  vine  close  to  the  roots, 
fl-om  the  tenth  of  July  to  the  middle  of  Au- 
t.  The  larva  eats  out  the  interior  of  the 
!,  and  usually  transforms  in  a  rude  earthen 
cocoon  near  the  roots,  but  as  we  have  no- 
ticed, within  the  stem,  beginning  to  spin  its  cocoon  the  first 
of  October, 


Fig.  209. 


Zyg^hid^  Latreille.  This  interesting  group  connects  the 
diurnal  with  the  nocturnal  Lepidoptera.  Some  of  the  forms 
(Castnia)  remind  us  strikingly  of  the  butterflies.  The  group 
may  be  recognized  by  the  rather  large  free  head,  and  the 
simple  antennae  which  are  slightly  swollen  in  the  middle,  or 
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partially  clavate,  as  in  Zygteiia.  The  wiuga  are  long  and  nar- 
TOw  in  tbe  typical  genera,  becoming  shorter  and  broader  in  the 
lower  genera,  such  aa  Euremia,  from  India.  The  scales  are 
fine,  powdery  and  scattered  thinly  over  the  surface,  often  leav- 
ing naked  spots  on  tbe  wings.  The  species  are  usually  green 
or  deep  blue,  witii  scales  of  purplish  black,  or  entirely  black, 
alternating  with  gay  colors,  such  as  golden,  bronze,  or  white 
and  red.    They  fly  in  the  hot  sunshine. 

The  sixteen-footed,  greenish  larvie  arc  short,  cylindrical,  the 
body  being  obtuse  at  each  end.  The  head  is  very  Sbiall  and 
when  at  rest  is  partially  drawn  into  the  prothoracic  ring.  The 
segments  are  short  and  convex,  with  transverse  rows  of  un- 
equal tubercles  which  give  rise  to  thin  fascicles  of  very  short 
and  evenly  cut  hairs,  which  are  often  nearly  absent.  The 
larvfe  are  either  naked,  as  in  Alypia,  Eudryas  and  Castnia,  or, 
as  in  the  lower  moth-like  species,  they  are  hairy,  like  those  of 
the  Lithosians  and  Arctians  in  the  next  family.  Before  trans- 
forming, the  lari'ie  usually  spin  a  dense,  silken  cocoon,  though 
Eudryas  and  Castnia  make  none  at  all,  and  Ctenucha  a  slight 
one  of  hairs.  The  pupa  of  Zygsena,  especially,  is  intermediate 
in  form  between  that  of  JEgeria  and  Arctia,  being  much 
stouter  than  the  first,  and  somewhat  less  so  than  the  last. 
The  head  is  prominent,  and  the  tips  of  the  abdomen  sub-acute. 
Ctenucha  is  more  like  Arctia,  while  Castnia  and  Alypia  are 
elongate,  slender,  with  the  head  made  especially  prominent  by 
a  tubercle  on  the  front  of  the  clypeus. 

In  common  with  the  8phingidm  and  j^geriadcc,  tbe 
Zyg£enid£e  are  confined  to  the  temperate  and  tropical  regions. 
The  family  type,  Zt/gcena,  ha.s  its  metropolis  about  the  Mediter- 
ranean Sea,  and  thence  spreads  to  the  north  of  Europe,  and 
southward  to  the  Cape  of  Good  Hope.  Zygana  exulans  is 
found  as  far  north  as  Lapland,  and  in  vertical  distribution  rises 
6,000  to  7,000  feet  in  the  Alps  of  Styria. 

Castnia  is,  however,  a  tropical  American  genus,  Alypia  is 
the  most  northern  genua,  extending  into  the  Hudson  Bay  ter- 
ritories. Glancopis  and  allies,  which  comprise  a  large  number 
of  species,  are  almost  exclusively  tropical  American,  In  Aus- 
tralia, as  Klug  observes,  Castnia  is  represented  by  Syneraon. 
The  American  genus  Eudryas  is  represented  by  very  closely 
allied  South  African  genera. 
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Gastnia  closely  reaemblea  the  Hesperians,  thongh  much 
lai^er.  The  species  are  of  large  size  and  of  brilliant  hues,  and 
fly  in  the  day  time,  lilse  the  butterflies.  The  head  is,  however, 
much  narrower  in  front,  and  the  antennje  inserted  higher  up. 
The  larva  is  a  borer,  living  in  the  stems  of  Orchids ;  it  is  not 
known,  but  probably  has  the  usual  form  of  boriog  caterpillars, 
and  the  pupa  ia  said  by  Klug  to  resemble  that  of  Cossus. 

jiZi/piffi,  comprises  black  mollis,  ornamented  with  white  and 
yellow  patches  on  the  wings.  The  antennfe  are  long,  and  a 
little  thiiekened  in  the  middle.  The  wings  ai-e  short  and  broad. 
The  body  of  the  pupa  is  not  contracted  at  the  base  of  the 
abdomen  as  in  Eudvyas.  The  larva  feeds  on  the  grape  and 
constructs  an  earthen  cocoon,  lilce  that  of  .aigeria,  according 
to  Hanis.  A.  octo-maculata  Fabr.  is  black,  with  eight  spots, 
two  on  each  wing,  those  on  the  fore  wing  being  yellowish,  those 
on  the  hind  wing  white. 

The  genus  Psychomorpha  is  allied  to  Alypia,  but  differs  in 
the  broadly  pectinated  antennse,  and  the  shorter  palpi,  which 
do  not  pass  beyond  the  front  of  tiie 
head.  P.  epimenia  Drilry  (Fig.  211)  is 
found  from  Connecticut  southwards. 
It  is  black,  with  a  broad,  yellow,  white, 
irr^ularly  lunate  patch  crossing  tbc 
outer  third  of  the  wing,  and  on  the  un- 
der side  is  lander,  being  triangular,  ^'^'  '^^^' 
with  two  square  black  spots  connected  with  the  costa ;  on  the 
hind  wings  is  a  little  larger,  mostly  regular  crescent-shaped 
brick-i-ed  spot;  it  expands  1,10  inches.  Doubleday  (Harris 
Con-espondence)  states  on  the  authority  of  Abbot,  that  the 
larva  feeds  on  Bignonia  radieans,  in  Georgia.  "It  is  pale, 
with  black  liaes,  and  though  having  the  full  complement  of 
legs,  seems  to  be  a  semi-looper  in  its  walk,  like  Brephos," 

Eudryas  is  a  peculiar  form,  gaily  colored,  and  easily  Imown 
by  the  densely  tufted  forelegs,  and  the  short  tufts  of  metallic 
scales  on  the  thorax  and  abdomen.  The  antennse  are  filiform, 
and  the  abdomen  is  tipped  with  hairs.  Tlie  laiTa  of  E.  grata. 
Fabr.  is  gaily  colored  with  orange  and  blue,  dotted  with  black. 
The  body  is  long  and  widens  towards  the  eighth  ring,  which  is 
humped,  from  which  the  body  rapidly  narrows  to  the  tip. 
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Across  each  segment  is  a  row  of  tubercles  which  give  rise  to 
three  fascicles  of  hairs.  The  pupa  is  rather  long,  with  a  promi- 
nent tubercle  on  the  front  of  the  head,  and  the  abdominal  tip 
ends  in  four  tubercles.  The  larva  feeds  on  the  grape  dur- 
ing midsummer  and  at  the  end  of  August  creeps  down,  bury- 
ing itself  three  or  four  inches,  without  making  any  cocoon. 
Mr.  L.  Mitchell  of  Norwich,  Connecticut,  hM  had  the  Idnd- 
ness  to  send  me  "a  piece  of  wood  burrowed  by  the  B.  grata 
with  one  of  the  pupie  in  position."  As  E.  unio  is  now  known 
to  burrow  in  the  stems  of  plants,  our  opinion  that  Eudryas  is 
allied  to  Castnia  would  seem  to  be  conflnned  by  the  habits  of 
the  lai-va3  which  seem,  at  least  occasionally,  to  bore  into  wood, 
Eudryas  ■unio  Hiibner  according  to  Mr.  Kirkpatrick,  burrows 
in  the  stems  of  Hibiscus,  thus  resembling  Castnia  in  its  habits, 
Mr,  Grote  establishes  the  genus  Eusdifhopterus  for  a  moth 
closely  illied  to  Eudryas  E  Poeyi  Grote  (Fi^  212  fore 
g  the  venatiDn  of  the  hind  wnig 
ag  almost  identical  b  ith  that  of 
ijEuliyas  )  is  a  blown  and  yellow 
Cuban  species 

Zyijinais  a  Eui jpean gem s  ind 
^'"^  ^1"  its    chiracttas    have   been   indicated 

in  desciibmg  those  of  the  famdy  The  anteni  £e  aie  much 
thickened  towaids  the  end  the  wings  aie  long  an!  nanow 
and  the  species  aie  uiuallj  entiiely  blue  blick  oi  gieen  with 
red,  or  white  and  red  ban  Is  and  spot'5 

AcoloitJius  represents  the  Piocris  (P  Mtw)  of  Eipope  but 
the  wings  ire  longer  ml  ninowei  and  the  h  nd  wings  are 
veryo^ate  The  gieganous  lar\a  of  J  An  ei  ama  iialittle 
over  hall  aii  inch  long  1  emg  ahoit  and  thick  It  is  j  ellow  ^vith 
a  transverse  low  of  black  spots  on  cath  ring  Beffre  pupatmg 
it  spins  a  dense  cocr  on  m  crcMce"  Ihe  moth  is  deep  blue 
black,  with  i  saffion  collii  Biley  states  that  the  eggs  aiL 
deposited  in  clusters  and  m  twenty  five  to  thiitj  days  from  the 
time  of  hatching  the  worms  which  then  measme  rather  moie 
than  half  an  mch  ipm  dirty  white  flattened  cocoons  mostly 
in  clusters  on  the  leif  Three  la>s  afterwards  they  become 
chvysalid«  also  somewhat  ilittened  in  I  ot  a  shiny  ^elki^iih 
brown ;  while  m  ten  days  moie  the  moths  issue 
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The  genus  Pyromrjrpha  has  thin,  oblong  winga,  very  broad 
at  base,  the  hinder  pair  being  aa  broacE  as  the  fore-pair ;  with 
a  smali,  slender  body,  P.  dimidiata  Herrich-Schaiifer  (after- 
wards described  by  Clemens  under  the  name  of  Malthaca  per- 
Incidula)  is  blackish  brown,  with  the  basal  half  of  the  costal 
region  of  both  wings  yellowish.  It  expands  one  inch,  and  is 
found  sparingly  in  tlie  Middle  States,  but  has  been  detected 
near  Boston  by  Mr.  Sanborn. 

The  species  of  Qlaucopis  and  its  allies,  abounding  in  tropical 
America,  are  represented  in  the  Northern  States  by  Ctenuclm, 
which  has  pectinated  antennte,  long,  slender,  acutely  pointed 
palpi,  and  rather  broad  wings ;  the  apex  of  the  fore-pair  being 
much  i-ounded.  The  thick-bodied  larva  feeds  on  se<^a  and 
grass,  and  is  rery  hairy,  like  an  Arctian.  The  pupa  is  short 
and  thick,  and  much  like  that  of  Arctia.  Ctenncha  Virginica 
Charpentier  is  of  a  deep  indigo  blue,  with  a  smoky  tinge  on  the 
fore  wings,  a  lighter  bine  abdomen  and  a  saffron  coUai'.  It 
flies  in  the  hottest  sunshine.  The  female  lays 
her  smooth,  green,  spherical  eggs  in  a  broad  mass. 

Lycomorpka  has  dentated  antennfe,  the  body 
is  unusually  slender,  and  the  wings  long  and  n 
row.     L.  Phohis  Drury  is  deep  blue,  the  wings      "^^ ''"' 
being  safft-on  at  base.     The  larva  feeds  on  lichens.     From  Mr. 
E.  Bicknell   I  have  received  the   eggs   of  this  moth.     The 
larvse  hatched  Angust  10th,  and  closely  resembled  the  larvae 
of  the  Arctians  when  of  the  same  age. . 

The  geaus  OaUalucia^  according  to  Grote,  diifers  fVom  its 
better  known  ally,  Cteuncha,  by  its  antennfe  not  being  so 
broadly  pectinated,  its  shorter  palpi,  and  by  important  dilfer- 
enees  in  the  venation  of  the  wings.  C.  vermimdata  Grote  (Fig. 
213,  hind  wing)  occurs  in  Colorado  Territory, 

BoMBTcm^  Latreille.  This  large  and  handsome  family  com- 
prises some  of  the  lai^est  and  most  regal  of  moths.  Their 
thick  heavy  bodies,  and  small  sunken  heads,  and  often  obsolete 
mouth-parts  (the  maxillaj  or  tongue  being  especially  short  com- 
pared with  other  moth'^1,  and  tire  broadly  pectinated  antennee, 
together  with  their  broad,  often  falcate  wings  and  sluggish 
habits,    notwithstanding   numerous   exceptions,    atford    good 
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characters  for- distinguishing  them.  The  clypens  is  large,  the 
anteniiK  ai'e  inserted  higher  up  than  in  other  moths,  so  that 
when  in  doubt  as  to  the  position  of  some  aberrant  forms,  a  ref- 
erence to  these  characters  enables  ns  to  determine  quite  readily 
as  to  their  affinities.  The  larvse  are  thick,  usually  more  hairy 
than  other  moths,  or,  as  in  the  typical  forms,  Attacus,  etc.,  are 
thick,  fleshy  and  with  seven  longitudinal  rows  of  long  tubercles, 
crowned  with  spirites.  The  hairs,  especially  of  the  Arctians, 
are  thickly  spinulated,  so  that  the  cocoons  of  the  hairy  species 
are  very  dense  and  made  with  but  little  silk,  while  the  naked 
larvie,  of  which  the  silk-worm  is  a  type,  spin  very  dense  co- 
coons of  the  finest  silk.  It  is  probable  that  the  caterpillars  are 
usually  developed  in  the  egg  soon  after  it  is  laid  in  autumn. 
Dr.  Burnett  has  noticed  that  the  embryos  of  the  American  Tent 
caterpillar  are  developed  before  winter  sets  in,  and  "GuSrin- 
M6neville  has  found  that  the  laiTte  of  the  Japanese  silk- worm 
(Samia  Yama-mai)  are  developed  in  the  egg  within  a  few  days 
of  their  deposition  in  autumn,  although  they  are  not  hatched 
until  tlie  following  spring."     (Zoological  Record,  1864.) 

Several  moths  of  this  family  (Arctia  pudica,  Setina  aurita, 
Hypoprepia  fucosa,  etc.)  have  been  known  to  produce  a  stridu- 
lating  noise  by  rubbing  their  hind  legs  over  a  vesiculai'  expan- 
sion situated  on  the  sides  of  the  thorax,  and  the  Death's-head 
Sphinx  has  long  been  known  to  produce  a  creaiing  sound. 
The  pnpffi  are  veiy  short  and  thick  and  easily  recognized  by 
their  plump  form.  "Bar  mentions  the  occurrence  in  Cayenne 
of  an  aquatic  caterpillar,  which  produces  a  moth,  nesembling 
Bombyx  p/uedima  of  Cramer.  This  larva  lives  at  the  bottom 
of  the  wifter,  and  feeds  on  the  roots  of  an  abundant  weed." 
(Bulletin  Soci^t^  Entomologique  de  France,  1864.) 

Lithosia  and  its  allies  (Lithosiinse)  have  very  naiTow  wings, 
the  antennifi  filiform,  and  the  body  slender.  The  larvie  are 
cylindrical  and  covered  with,  short,  spinulated  hairs.  Some  of 
them  do  not  spin  cocoons,  so  far  as  we  know,,  the  pupa  of  Cro- 
cota  being  found  under  stones  with  the  dried  lai-va  skin  still 
adhering  to  tlie  tip  of  the  abdomen.  Lithosia  argiUacea  Pack, 
is  slate- colored,  with  yellow  palpi  and  prothorax.  The  base  of 
the  wings  and  the  tip  of  the  abdomen  are  yellowish. 

Litltosia  casta  Sanborn  (Fig.  214)  is  an  undeaeribecl  species 
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of  great  beauty,  discovered  by  Mr.  Sanborn  at  Berlin  Falls, 
N.  H.,  August  lOtb,  and  also  at  Ausable  Chasm,  N.  Y.  It  ia 
pure  milk  white,  with  a  slight  alate-colored  tinge  on  the  hind 
wings,  and  is  slate-colored  beneath,  especially  on  the  fore 
wings,  and  white  on  the  inner  edge  of  tlie  hind  wings.  Just 
behind  the  middle  of  the  white  abdomen  are  tufts  of  tawny 
hairs,  and  the  tip  is  white.  It  es 
panda  one  and  a  quaiter  inches. 

Crambidia    has    still  narrower  | 
wings.     C  pallida  Pack,  is  of 
uniform  di-ab  color  and  would  be  | 
easily   mistalsen  for    a    Crambus. 
Nudaria  has   broad  wings   lilse  a  *''s-  ^^*- 

geometrid  moth,  with  hyaline  spots.  The  larva  is  hirsute  and 
makes  a  thin  cocoon  of  interwoven  hairs.  JV.  mundana  is  a 
Em'opean  moth.  It  is  represented  in  this  country  by  Euphor- 
nessa  mendica  Walk.,  which  has  broader  wings  and  longer 
palpi.  The  wings  have  two  rows  of  smoliy  transparent  spots. 
ffypoprepia  has  rather  broader  wings  than  Lithosia,  H.  fa- 
cosa  Hubnei  is  deep  scarlet  with  thiee  leaden  stupes  on  the 
foi-e  wmgs  the  middle  stripe  situated  at  the  apet  of  the  wing 
The  laiva  Mi  blunders  lufoims  me  is  spiny  an  I  Mai,k 
spiinklel  lightly  with  yellow  dots  anl  short  Iraea  there  is  a 
doisal  row  of  j  ellow  dots  fiom  the  fifth  to  the  tweltth  segments 
The  head  is  black  Eaily  m  May  accoidiiig  to  Harris  it 
1  makes  its  cocoon  wh  h  11  thm 
I  and  silkj  and  the  math  appoais 
twentj  diys  attemards 

Crocofa  is  red  01  jellowish  led 
thioughout  with  black  margins 
and  d  ta  on  the  wmgs  The  an 
tennie  «ire  filiform  an  1  tht  wings 
triangular  m  form  On  niiat  common 
speoiet  IS  fiocota  Jemgm  ta  "^alk  T\hch  is  pak  ristred 
with  two  duaky  bioad  bands  on  the  outei  half  of  the  wing  A 
mu:-h  lirger  form  IS  (7w/teisa6eWa  Liun  (Fig  21 5)  a  beautiM 
moth  whose  ^  ellow  foie  wmgs  aie  crossed  by  binds  of  white 
encirclmg  black  dott  while  its  bcarlet  bin  J  «inj,s  an.  elged 
irreguluiy  with  black 


>v  Google 


286  LEPIDOPTERA. 

The  genua  OcUHmorpha.  is  still  lai-ger,  with  broad  wiugs. 
C.  Lecontei  Boisduval  is  white,  the  fore  wings  being  almost 
entirely  bordered  with  brown.  The  eaterpillara  of  this  genus 
are  usually  dark  colored,  with  longitudinal  yellow  stripes.  By 
day  they  hide  under  leaves  or  atones  and  feed  by  night  on 
various  shrubby  and  herbaeeoas  plants.  G.  interrupto^iarginata 
Beaiiv.  (Fig.  216,  fore  wing)  has  an  anchor-shaped  black  spot 
when  the  wings  are  folded,  one.  side  of  the  anchor  being,  seen 
in  the  figure. 

Arctia  and  it^  allies  are  stout^bodied,  with  short,  modeiately 

broad  wii^,  and   simple  or   leathered  antennaj      The  hairy 

larvie  are  coveied  with  dtn'^e  whoria  ol  long,  spmuloso  hairs 

They  make    a   loose    coi-oon   of  interwoven   haiii    under    the 

shelter  of  some  board  or  stone      The  pupa  is  shoit  ind  tluck 

Ar^ia  virgo  Linn  jb  an  exceedingly  beautiful  insett      Its  foie 

wings  sometimes  expand  two  inche"  and  a  half,  and  aie  flesh 

red,  streaked  thitklj  with  broad,  black  slashes,  and  on  the 

vernulion-red  hind  wings  aie  seven  or  eight  lai^e  black  spots 

^^^_^   The  caterpillai  is  brown      A  Anna  Giote 

—•••"—"  ^  IS  allied,  but  diffeis  m  the  wholly  black  ab 

^^^^^^  *    W     domen  and  black  hind  wings      It  was  de- 

^^v'  SL-ribed    flrit   fiom  Pennajhania,  and  has 

rig.  ai«.  ^ggj^  detected  by  lli    B    P    Mann  on  the 

Alpine  summit  of  Mjunt  Washington   N   H 

The  common  black  and  leddi&h,  ^eij  hauj  catei-piUai ,  found 
feeding  on  vaiious  garden  weeds,  ia  the  young  of  Py^rkarctia 
isaieHa  Smith,  a  stout-bodied,  snuff  colored  moth.  The  cater- 
piUar  hibernates,  as  do  most  of  the  others  of  the  gi-oup  of 
Arctians,  and  we  have  kept  it  fasting  for  six  weeks  in  the 
spring,  previous  to  pupating  in  the  middle  of  June ;  it  re- 
mained twenty-aeven  days  in  the  pupa  atate,  the  moth  appear- 
ing early  in  June. 

Leuccm>tia  differs  fl.-om  Spilosoma  in  having  narrower  wings, 
and  the  outer  edge  much  more  oblique.  Leucqrctia  aerma  Smith 
IS  wh  te  an  1  buff  colored.  Its  caterpillar  is  the  salt-marsh  cat- 
eii  lUar  wh  ch  at  times  has  been  very  injurious  by  ita  gi-eat 
nu  nbers  It  is  yellow,  with  long  hairs  growing  fl-om  yellow 
wa  ts   a  id  t  makes  a  coarse,  hairy  cocoon. 

HypI      t    aiearforHai-risia  entirely  white.    The  caterpillar,  or 
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M  fall  web  worm,"  is  slender,  greenisti  yellow,  dotted  with  black, 
with  thin,  siliten  hairs.  It  spina  a  thin  and  almost  transparent 
cocoon,  or  almost  none  at  all.  H.  cwnea  Drnry  is  white,  spot- 
ted with  black  dots.  Mr.  Saunders  informs  me  that  the  iarva 
"will  feed  on  Chenopodium  album.  The  head  is  small,  black, 
shining,  bilobate.  The  body  is  black,  with  a  slight  shade  of 
brown,  and  sprinkled  with  very  small,  whitish  dots.  Each  seg- 
ment has  a  transverse  row  of  shining  black  tubercles,  each 
giving  rise  to  a  tuft  of  luiirs  of  the  same  color ;  on  each  side 
of  the  body  is  a  double  row  of  orange-colored  spots  from  the 
sixth  to  the  twelfth  segment  iucinsive." 

The  "yellow  bear."  is  the  caterpillar  of  Spilosoma  Virginica 
Fabr.  The  moth  is  white,  with  a  black  diseal  dot  on  the 
fore  wings  and  two  black  dots  on  the  liind  wings,  one  on  the 
middle  and  another  near  the  inner  angle. 

Halesidota  has  a  more  slender  body,  with  longer  antennae  and 
palpi,  and  longer  whiga  than  Arctia,  being  thin  and  yellowish, 
crossed  by  light  brownish  streaks.  The  larva  is  very  short 
and  thick,  usually  white,  with  dai'k  pencils  and  tufts  of  hairs, 
arising  from  twelve  black  tubercles  on  each  ring, 
plsieed  as  seen  in  the  cut  (Fig-  217).  H.  teasel- 
laris  Smith,  the  "checkered  tussock  moth,"  is 
ochre-yellow,  with  its  partially  transpai'ent  fore 
wings  crossed  by  five  rows  of  dusky  siKits.  //. 
cwyte  Hanis  is  light  ochreous,  with  three  rows  ^'^-  ^^' 
of  white  semitransparent  spots  parallel  to  the  very  oblique 
outer  margin.  "The  chrysalis,  according  to  Harris,  is  short, 
thick,  and  rather  blunt,  but  not  rounded  at  the  end  and 
not  downy,".  Mr,  Saunders  writes  me,  that  the  larva  of  H. 
maculata  Harris  "feeds  on  the  oak.  It  is  l..?0  inches  in 
length ;  the  body  is  black,  thickly  covered  with  tufts  of  bright 
yellow  and  black  hairs.  From  the  fourth  to  the  eleventh  seg- 
ments inclusive  is  a  dorsal  row  of  black  tufts,  the  lai^est  of 
which  is  on  the  fourth  segment."  The  moth  appears  early  in 
June ;  it  is  light  ochre-yellow,  with  large,  irregular,  light, 
transverse,  brown  spots  on  the  fore  wuigs. 

These  tufted  larvie  lead  to  the  tussock  caterpillars,  which,  as 
in  Oi-gyia,  have  long  pencils  of  hair  projecting  over  the  head 
and  tail.     The  pretty  larvEC  of  this  genus  ai'e  vai'iously  tufted 
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and  colored,  and  feed  on  the  apple  tree  and  various  garden 
vegetables.  The  males  have  very  broad  wings,  with  very 
broadly  pectinated  antenntu,  and  fly  in  the  hot  sunshine  in 
September.  The  females  are  wingless  and  often  lay  theii-  eggs 
on  the  outside  of  the  cocoon,  and  then  die,  scarcely  moving 
from  their  e^s.  0.  aatiqwa  Och.  is  tawny  brown,  while  0.  leu- 
coBtigraa  Smith  is  dark  brown,  with  a  Innate  white  spot  near 
the  outer  angle. 

The  thick  and  woolly-bodied,  pale  yellowish,  crinkled-haLred 
Zagoa  is  an  Interesting  genus.  The  tip  of  the  abdomen  is  very 
broad,  and  the  antennie  ai'C  carved  and  bi-oadly  pectinated, 
while  the  wings  are  short  and  broad.  The  larva  is  very  densely 
pilose  with  short,  thick,  evenly  cut  hairs,  those  at  the  end  being 
longer  and  more  iri'^ular.  It  is  broadly  oval,  and  might  easily 
be  mistalien  for  a  hairy  Limaeodes  lai-va,  for,  like  it,  the  head  is 
retracted  and  tlie  legs  are  so  rudimentary  as  to  impai-t  a  glid- 
ing motion  to  the  cateipillar  when  it  wt}lks.  Lagoa,  cri^aia 
Pack,  is  so  named  from  the  crinkled  woolly  hairs  on  the  fore 
wings.  It  is  dusky  orange  and  slate-colored  on  the  thorax  and 
low  down  on  tlie  sides.  Previous  to  the  last  moult  it  is  whitish 
throughout  and  the  hairs  are  much  thinner.  The  larva  (Fig. 
218)  feeds  on  the  blackberry,  and,  according  to  a  cor- 
respondent in  Maryland,  it  feeds  on  the  apple.  The 
cocoon  is  loi^,  cylindrical  and  dense,  being  formed  of 
the  hairs  of  the  lai-va,  closely  woven  with  silk.  The 
pupa  is  very  ihia,  and  after  the  moth  escapes,  the 
thin  skin  is  found  sticking  partially  out  of  the  co- 
coon, as  in  Limaeodes  and  its  allies  (CochlidiEe) . 
Fii  iifi  This  last  group  of  genera  is  as  interesting  as  it  is 
anomalous,  when  we  consider  the  slug-like,  footless  larvse, 
which  ai'e  either  nearly  hemispherical,  boat-shaped,  or  oblong, 
with  large  fleshy  spines,  and  are  painted  often  with  the  gayest 
colors.  The  pupie  are  very  thin  skinned,  and  the  cocoons  are 
nearly  spherical.  The  moths  are  often  diminvitive,  the  lai'ger 
forms  being  stout,  woolly-bodied  and  with  short,  thick  antennte, 
pectinated  two-thirds  their  length,  while  the  smaller  genera 
with  slender  bodies  have  simple  filiform  antennas,  and  closely 
resemble  some  of  the  Tortrices. 

Eucka  is  a  very  stout  and  woolly  genus ;  the  antennre  are 
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three-fourths  as  long  as  the  fore  wii^s  and  pectinated  oo  their 
baaal  half.  Tlie  fore  wings  are  a  little  shorter  than  the  body  and 
the  hind  wings  reach  to  the  tip  of  the  broadly  tufted  abdomen. 
Eiidea  Monitor  Pack,  is  cinnamon  brown,  with  a  large  irr^ular 
green  patch  in  the  middle  of  the  fore  wings.  We  named 
this  species  from  the  striking  resemblance  of  the  larva  to  the 
iron-clad  "Monitor."  It  is  very  regularly  elliptical,  flattened 
above,  and  a  broad  conspicuous  brown  spot  in  the  middle  of 
the  back  reminds  one  of  the  "cheese-box"  or  turret.  Long, 
fleshy,  bristling  spines  arise  from  each  end  of  the  larva. 

Empretia  sUmvXea  Clemens  (Plate  8 ;  Fig.  1 ;  1  a,  larva)  is 
our  largest  species  of  this  group.  The  moth  is  rarely  found  by 
collectors,  and  is  of  a  rich,  deep  velvety  brown,  with  a  reddish 
tinge.  There  is  a  dai'k  streak  along  the  basal  half  of  the  me- 
dian vein,  on  which  is  situated  a  golden  spot,  while  there  are 
two  twin  golden  spots  near  the  apex  of  the  wing.  It  expands 
an  inch  and  a  half.  The  larva  is  thick  and  elliptical,  the  body 
being  rounded  above,  but  flattened  beneath,  and  a  little  fuller 
towards  the  bead.  There  is  a  pair  of  densely  apinulated  tuber- 
cles on  each  side  of  the  segments,  the  subdorsal  pair  on  the 
metathoracic  ring,  and  a  pair  on  the  seventh  abdominal  ring, 
being  two-thirds  as  long  as  the  body  is  wide.  There  are  three 
pairs  of  small,  but  well  developed  thoracic  legs,  while  there  are 
none  on  the  abdominal  segments.  The  body  is  reddish,  with 
the  upper  side  green  between  the  two  largest  pair  of  spines, 
eenti'ed  with  a  broad  elliptical  reddish  spot,  edged  with  white, 
as  is  the  green  portion  along  the  side  of  the  body.  According 
to  Mr.  S,  I.  Smith,  of  New  Haven,  from  whom  the  specimen 
figured  was  received,  the  larva  feeds  on  the  raspberry.  He 
states  that  the  hairs  sting,  as  its  specific  name  indicates.  The 
cocoon  is  rounded,  almost  spherical,  and  is  surrounded  with  a 
loose  web,  the  whole  structure,  being  over  three-fourths  of  an 
inch  in  length.     The  moth  appeared  June  18th, 

PJtobet'mm  has  narrow  wings,  and  the  male  is  very  unlike  the 
female,  which  has  been  raised  by  Mr,  Trouvelot,  and  was  con- 
founded by  us  with  the  Th.yrid6pter>jx  ^hemerceformis  of  Ha^ 
worth.  Its  antenuie  ai'o  very  broadly  pectinated,  and  the 
remarkably  long,  narrow  fore  wings  are  partly  transparent. 
Thyridopteryx  nigricans  Pack,  must  be  considered  as  belonging 
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to  this  genos.  The  cocoon  of  the  latter  species  is  tough,  leath- 
ery, brown,  and  nearly  spherical.  The  larva  of  P.  pitheoium 
Smith  is  broad,  ovate,  flattened,  with  six  long,  tongiie-like, 
fleshy  lateral  appendages.  It  feeds  on- the 
I  plum,  cherry  and  apple. 

In  Limacodes  the  fore  wings  are  oblong, 
the  coeta  being  straight,  while  the  hind 
wings  scarcely  reach  to  the  tip  of  the  ab- 
Flff.  319.  domen.     The  fore  wings  are  often  crossed 

by  straight  lines  forming  a  V,  L.  scapka  Harris  (Fig.  219)  is 
light  cinnamon  brown,  with  a  dark  tan-colored  triangular  spot, 
lined  externally  with  silver,  which  is  continued  ^ong  the  costa 
to  the  base  of  the  wing  and  terminates  sharply  on  the  apex. 
The  lai-va,  as  its  specific  name  indicates,  is  boat-shaped,  being 
of  the  form  of  a  castana  nut,  and  is  green,  spotted  above  with 
brown,  and  pale  beneath,  while  the  sides  <« 
of  the  body  are  raised,  the  dorsal  surfacel 
being  flattened.  It  constructs  a  de 
spherical  cocoon,  surrounded  by  an  outer 
thin  envelope.  Fig.  aao. 

CaUocklora  (Moris  H-Sch.  (Fig.  220)  is  a  pale  brown  moth, 
allied  to  Euclea,  and  with  a  broad,  pea-green  band  crossing 
the  fore  wings. 

Lithaoodes  {L.  fasdola  Eoisd.  Fig.  221)  and  Tortricodea, 
strikingly  resemble  the  genus  Tortrix,  ftom  their  narrow 
wings,  slender  bodies,  and  filiform  antennse. 

The  subfamily  Psychince,  embraces  some  remarkably  diver- 
gent forms.  The  two  genera,  Fhryganidia  and  Thyridop- 
teryx,  difi'ering  so  much  in  the  breadth  of  their 
5  and  thickness  of  their  bodies,  are,  how- 
ever, connected  by  many  intermediate  forms 
occurring  in  Europe.  Psyche  is  a  hairy-bodied 
ms-  w!.  moth,  with  broad  and  thin  wings,  the  female  of 
which  is  wingless  and  closely  resembles  the  larva,  and  inhabits 
a  case,  which  is  constructed  of  bits  of  its  "food-plant.  The 
female  of  Psyche  helix  has  been  known  to  produce  young  from 
e^s  not  fertilized  by  the  male.  It  lives  in  a  case  of  grains  of 
sand  arranged  in  the  form  of  a  snail  shell,  thus  resembling 
some  Phryganeids  in  its  habits,  as  it  does  structm-ally. 
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The  male  of .Tkyridopletyx  {T.  ep7i£mermform,is  Haworth), 
the  "basket-worm,"  is  stout- bodied,  with  broadly  pectinated 
anteniiEe  aud  s.  long  abdomen ;  the  anal  forceps  and  the  adjoin- 
ing parts  being  capable  of  unnsuaV  extension  in  order  to  reach 
the  oviduct  of  the  female,  which  ia  wingless,  cylindrical,  and  in 
its  general  form  closely  resembled  its  larva,  and 
does  not  leave  its  case.  On  being  hatched  from 
the  eggs,  which  are,  ao  far  as  known  by  ua,  i 
extruded  from  its  case  by  the  parent,  the  young 
larvEe  immediately  build  little,  elongated,  bas- 
ket-lilce  cones,  of  bits  of  twigs  of  the  cedar,  on 
wliich  they  feed,  and  may  then  be  seen  walking 
about,  tail  in  the  air,  tliis  tail  or  abdomen  cov- 
ered by  the  incipient  case,  and  presenting  a 
comical  sight.  The  case  (Fig.  222)  of  the  full 
grown  larva  is  elongated,  oval,  cylindrical,  and 
,  the  fleshy  larva  transfonns  within  it,  while  it 
shelters  the  female  tlirough  life.  The  genus 
(Scaicua  comprises  large  species,  with  much 
the  same  habits,  growing  in  ti'opical  America 
and  in  Australia. 

A  basket-worm,  allied  to  (Ecetmts,  has  been  ^'^^'  '^'''' 
discovered  in  Florida,  by  Mr.  Glover,  feeding  upon  the  orange, 
and  we  give  the  following  account  of  it  from  the  study  of 
his  admirable  drawings.  With  much  the  same  habits,  it  be- 
Iqngs  to  quite  a  different  and  undescribed  genus.  The  body 
of  the  male  resembles  that  of  the  broad  winged  Psyche,  and 
indeed,  thia  moth  may  be  regarded  as  a 
connecting  link  between  the  latter  genus 
and  CEcetieus,  Jfc  may  be  called  the 
Pkitceceticits  G'loverii  (Fig.  223).  Its 
body  is  slender,  with  pectuiated  wi- 
tennaB ;  the  wings  very  broad,  iiregular, 
Fig.  2i3.  and   the    hind   wings    are    broad    and 

much  rounded,  reaching  a  third  of  their  length  beyond  the  tip 
of  the  abdomen.  It  is  dark  brown  thronghout,  and  expands 
three-fourths  of  an  inch.  The  wingless,  cylindrical,  worm-like 
female  (Fig.  223  b)  is  acutely  oval  in  form,  and  whitish.  The 
larva  (Fig.  "223  0)  is  rather  flattened  and  resembles  that  of 
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Tliyt'idopteryx.  It  constructs  an  oval  cocoon  ("Fig.  32^  (Z) 
which  hangs  to  the  edge  of  the  leaf. 

The  genus  Perc^kora,  aDOther  sack-bearor  (P.  Melgheinierii 
Harris),  is  a  gigantic  Psychid,  being  about  the  size  of  the  silk- 
worm moth,  which  it  closely  resembles  in  the  imago  state.  It 
also  lives  in  a  ease  during  the  lai'va  state,  formed  of  two  oblong 
pieces  of  leif,  fa'itened  togethei  in  the  neatest  manner  by  their 
edgfi,  and  Imed  with  a  thick  and  tough  layer  of  brownish 
silk  Thelina  ib  ojbndiical,  as  thick  as  a  common  pipe-stem 
^^ra  ind  light  reddish  brown  in  color. 
■  \  I  ■*^^^®  The  bead  has  extensible,  jointed 
sS!"^^  feeleis  which,  when  extended,  are 
,  kept  in  constant  motion,  wiiile   be- 

\^^  j  hind  IS  a  pair  of  antenna-like  organs, 

ty*  broad  ind  flittened  at  the  end.     Xbe 

J^ie  ^*  tail  IS  widened  and  flattened,  form- 

ing 1  ciTculai  lioi  nv  plate,  w  hich  tike  the  operculum  of  a  whelli, 
closes  up  the  apertuie  of  the  case  Before  transforming  within 
its  case,  the  lain-a  closes  eaoh  end  with  a  circular  silken  lid. 
The  pupa  is  blunt  at  the  hinder  end  and  with  a  row  of  teeth  on 
each  abdominal  ring.  Both  sexea  are  winged.  Our  species, 
P.  Melshdmerii  Harris,  is  reddish  aah  gi'ey,  sprinkled  with 
blackish  points,  and  with  a  common  oblique  blackish  line. 

Wotodonta  and  its  allies  (PtUodontes  Hubner)  are  mostly 
naked  in  the  larva  state,  with  large  hump^  on  the  bade,  and  the 
hind  legs  often  greatly  prolonged,  as  ■ 
in  Cerura,  the  "  forli-tail."  The  pnpa  i 
and  moths  are  best  described  by  stat-  ' 
iiig  that  they  bear  a  close  resemblance 
to  the  Noctuids,  for  which  they  are 
often  mistaken. 

Cododasya     (Notodonta)     unicornis  -^'^  *^'' 

Smith  derives  its  specific  name  from  the  horn  on  the  back  of 
the  caterpillar,  and  its  generic  name  from  the  large  conical  tuft 
of  hairs  on  the  under  side  of  the  prothorax.  The  moth  is  light 
brown,  vrith  irregular  green  patches  on  the  fore  wings.  The 
cocoon  is  thin  and  parchment-like,  and  tlie  caterpillars  remain 
a  long  time  in  their  cocoons  before  changing  to  pupse.  Nerice 
Udentata  Walker  (Fig.  224)  is  a  closely  allied  mcfth.     Edema 
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albijrons  Smith  (Fig.  225)  is  known  by  the  costa  being  whito 
on  the  outer  two-thirds.  It  feeds  on  the  oak,  to  wliieh  it  is  oc- 
casionally deatinictive.  Mr.  Eiley  (American  Entomologist, 
vol.  i,  p.  39)  describes  the  larva  as  being  of  a  "bluish  white 
ground-color,  marked  longitudinally  with  yellow  bands  and 
fine  black  lines,  with  the  head  and  a  hnmp  on  the  eleventh  seg- 
ment either  of  a  light  coral  or  dark  flesh  color."  It  generally 
elevates  the  end  of  the  body.  It  pupates  during  the  last  of 
September,  the  moth  appearing  about  the  middle  of  April,  in 
the  vicinity  of  Chicago. 

Platt/pteri/x,  a  small  geometra-lifee  moth,  with  its  broad  fal;^ 
cate  wings,  seems  a  miniature  Attaens.  Its  larva  is  slender, 
with  fourteen  lege,  and  naked,  with  severai  little  prominences 
on  the  back,  and  the  tail  is  forked  like 
Cerura.  The  pupa  is  enclosed  in  a  co- 
coon among  leaves,  P.  geidculata 
Walker,  and  Dryopteris  rosea  Grote, 
represent  this  interesting  gronp.  We 
also  give  a  rude  sketohj  traced  from  . 
Abbot's  drawings,  from  the  advanced 
sheets  of  the  Hanis  Con-espondence,  of 
an  undescribed  species  of  Diyopteris 
(Fig.  226,  and  ite  larva).     Doubleday  Fig.  aau. 

sl^ates  that  the  moth  is  rose-colored,  with  a  few  red  dots  in  the 
yellow  portion  of  the  hind  wings. 

The  Chinese  siUt-worm,  Bombyx  morl  Linn.,  has  white  falcate 
fore  wings,  while  the  hijid  wings  do  not  reach  to  the  tip 
of  the  abdomen,  and  the  antennae  are  well  pectinated.  The 
larva  is  naked,  rather  slender  compared  with  those  of  the  next 
group,  and  cylindrical ;  the  second  thoracic  ring  is  humped,  and 
there  is  a  long  horn  on  the  tail.  It  is  three  to  three  and  a  half 
inches  long.  It  is  of  an  ashy  or  cream  color,  but  "in  almost 
every  batch  of  worms  there  will  be  seen  after  the  first  moult 
has  occurred,  some  dark  colored,  which,  at  the  .first  glance, 
appear  to  be  a  distinct  species,"  but  Captain  Hutton,  of  India, 
shows  that  "  so  far,  however,  are  they  from  being  a  mere  pass- 
ing variety  that  they  are  actually  types  of  the  original  species, 
and  merely  require  to  be  treated  according  to  the  established 
rules  of  breeding  in  order  to  render  them  permanent  and 
healthy." 
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"He  attributed  the  enormous  loss  of  silk-wovms  by  miis- 
cardme  and  other  diseases,  and  the  consequent  diminution 
of  tlie  crop  of  sillc,  to  tlie  combined  effects  of  bad  and  scanty 
food,  want  of  sufficient  light  and  ventilation,  too  high  a  tem- 
peratui'e,  aud  constant  interbreeding  for  centuries  of  a  debili- 
tated stock.  He  asserted  that  there  was  no  such  thing  now  in 
existence  as  a  perfectly  healthy  domesticated  stock  of  silk- 
worms ;  and  moreover,  that  it  was  useless  to  seek  for  healthy 
seed,  for  whether  in  Europe,  Persia,  India  or  China,  the  worms 
were  all  equally  degenerated,  or,  if  there  were  a  difference  at 
all,  it  was  in  favor  of  the  liuropean  race.  He  had  for  several 
years  been  experimenting  on  Bombyx  mori,  with  a  view,  if 
possible,  to  reclaim  the  worms,  to  restore  to  them  a  healthy 
constitution  and  to  induce  them  to  revert  from  their  present 
ai'tiflcial  and  moribund  condition  to  one  of  vigor  and  permar 
nent  health.  The  occasional  occurrence  in  a  brood  of  one  or 
more  dark  gi-ey  or  blackish-brindled  worms — the  'vers  tigrfis' 
or  'vers  zdbr^s'  of  the  French — contrasting  sti-ongly  with 
the  pale  sickly  hue  of  the  majority,  must  have  been  noticed  by 
all  who  have  had  experience  in  rearing  silk-worms ;  such  occur- 
rences have  been  always  spoken  of  as  indicating  varieties  aris- 
ing from  domestication.  The  author  had  endeavored,  by  a  series 
of  experiments,  to  ascertain  the  canse  of  this  phenomenon,  his 
conviction  being,  either  that  the  species  had  at  some  time  or 
other  been  crossed  by  another  of  different  colors,  and  that  Na- 
ture, as  sooner  or  later  she  always  would  do,  was  making  an 
effort  to  separate  them,  or  that  the  original  color  of  the  wonn 
had  been  dark,  and  an  effort  was  being  made  to  reveit  from  a 
sickly  condition  to  the  original  healthy  starting  point.  He  ac- 
cordingly picked  out  all  the  dark  colored  worms  and  reai'ed 
them  separately,  allowing  the  moths  to  couple  only  inter  se,  and 
the  same  with  the  white  worms.  In  the  following  spring  the  one 
batch  of  eggs  produced  nearly  aU  dark  brindled  woi'ms,  whUst 
the  other  batch  produced  white  worms,  sparingly  intersperaed 
with  an  occasional  dark  one  ;  these  latter  were  removed  into  a 
dark  batch,  which  was  also  weeded  of  its  pale  worms.  In  the 
third  year  the  worms  were  still  darker  than  before,  and  were 
always  larger  and  more  vigorous  than  the  pale  ones,  giving 
larger  and  better  stuffed  cocoons.     He  finally  succeeded  in 
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getting  an  entire  brood  of  dark  worms,  which  he  regarded  as 
a  sign  of  increased  health  and  strength  in  the  larv^,  thus 
proving  that  the  dark  worms  were  of  the  original  race,  which 
also  agi'ees  with  the  colors  of  the  numerous  species  of  the  genus 
of  which  ho  has,  with  others,  made  known  nearly  twenty.  The 
author  also  considers  the  white  eoeoons  as  a  strong  sign  of  de- 
generacy, ai'guing  that  the  good  quality  of  the  silk  produced, 
was  no  proof  of  the  general  health  of  the  insect,  as  the  mala- 
dies atfected  rather  the  quantity  produced,  and  the  present  great 
,  fineness  was  due  likewise  to  the  dissase,"  (Proceedings  of  the 
Entomological  Society  of  London.)  The  silk-worm  is  an  an- 
nual, though  some  species  of  this  group  yield  two  and  three 
broods  in  the  warmer  parts  of  India.  It  moults  four  times,  but 
occasionally  only  three  times. 

The  cocoon  of  the  silk-worm  is  white  or  whitish  yellow  and 
is  over  an  inch  long  and  nearly  half  as  broad;  360  cocoons 
weigh  a  pound  and  a  half.  In  Finance  and  Italy  about  thirty- 
six  days  elapse  between  the  hatching  of  the  larva  and  the  for- 
mation of  the  cocoon,  it  taking  four  days  for  the  spinning  of 
the  cocoon.  In  England  and  certain  pai'ts  of  India  it  requires 
forty-six  days  for  its  formation. 

The  above  remarks  apply  to  Bombyx  mori  Linn.,  the  Chinese 
silk-worm,  which  feeds  on  the  mulbeiTy,  originally  derived  from 
the  mountainous  provinces  of  China.  It  is  the  largest  and 
strongest  of  the  domesticated  species.  There  are,  however,  as 
shown  by  Captain  Hutton,  twelve  species  of  silk-worms,  most 
of  which  have  been  confounded  under  the  name  of  B.  mori, 
and  which  belong  to  the  genera  Bombyx  of  Schrank,  Odnaju 
of  Walker,  and  Jhilocka  Moore.  There  are  six  domesticated 
species  of  Bombyx.  There  is  not  silk  enough  in  the  cocoon 
of  Ocinara  to  make  it  worth  cultivating  (Hutton). 

Captain  Hutton,  speaking  of  the  larvje  of  B.  Hiittoni,  re- 
marks that  it  "is  curious  to  observe  the  instinctive  knowledge 
which  these  worms  appear  to  possess  of  the  approach  of  a  hail- 
storm. No  sooner  are  the  peals  of  thunder  heard,  than  the 
whole  brood  seems  to  regard  them  as  a  warning  trumpet-call, 
and  all  are  instantly  in  motion,  seeking  shelter  beneath  the 
thicker  branches,  and  even  descending  the  trunk  of  the  tree  to 
some  little  distance,  but  never  proceeding  so  low  down  as  to 


>v  Google 


296  LEPIDOPTERA. 

lose  the  protecting  shelter  of  the  boughs.  For  rain  they  care 
nothing,  but  appear  to  be  able,  to  distinguish  between  the  com- 
ii^  of  a  heavy  shower,  and  the  more  pitiless  pelting  of  the  hail," 
Altacus  and  its  allies  (Attacj.)  form  the  central  and  most 
typical  group  of  the  family,.'  They  are  among  the  largest  of 
insects.  The  genus  Attacus  is  found  in  China,  the  East  Indie? 
.a&4  ''^^  South  Sea  Islanijs,  and  in  Brazil.  Its  immense  size, 
falcate  wings,  with  the  lai^e  triangular  transparent  spot  in  the 
centre,  readily  distinguish  it.  A.  Athts  Linn.,  from  China, 
expands  from  seven  to  nine  inches.  Sa/ntia  Is  a  smaller  genus 
and  with  a  partially  transparent  Innate  spot  in  the  middle  of 
the  wings.  Samia  Cynthia  Linn,  has  been  introduced  from 
China  and  is  a  hardy  worm,  quite  easily  raised,  and  the  silk  is 


of  a  good  qnality.  Mr.  W.  V.  Andrews  ui^es,  in 
Naturalist  (vol.  ii,  p.  311),  the  cultivation  of  the  Cynthia  silk- 
worm in  this  country,  as  it  is  double-brooded,  our  native  spe- 
cies beai'ing  but  a  single  crop  of  worms.  It  feeds  on  the  ail- 
anthus,  and  can  be  reared  in  the  open  air.  Among  many  allied 
forms,  generally  referred  to  the  genus  Attacus  but  which  still 
need  revision,  are  the  A.  Mylitta  (Tussah  wonn),  from  China 
and  India ;  A.  Pemyi,  from  Manchonria,  which  feeds  on  the  oak, 
and  which  has  been  raised  in  France,  and  the  Japanese  Antherma 
Yarru^^nai,  all  of  which  produce  silk,  though  less  i-eared  in 
Eui-ope  than  the  Cynthia  worm.  Tlie  silk  of  the  Yama-mai 
moth  approaches  nearest  that  of  E.  mori,  an<l  as  it  feeds  on 
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the  oak,  and  can  be  raised  in  the  open  air,  its  cultivation  has 
gained  much  attention  in  Europe.  A.  Aurota  Beauv.  is  com- 
mon ill  Central  and  South  America.  In  Brazil  it  could  be 
raised  with  success  for  home  use,  but  is  too  delicate  for  a 
northern  climate. 

Telea  Polyphemus  {PI.  6,  male ,  PI  7,  female)  is  blown,  with 
large  transparent  eye-like  spots  in  the  centie  of  the  wings. 
The  thread  of  which  the  cocoon  is 
spun  ia  continuous,  and  is  leailily 
unwound.  It  is  coarser  than  that 
of  the  Bombyx  mori,  bat  has  i  iii.h 
gloss  and  can  be  used  very  exten- 
sively in  commerce.  Its  laiva 
(Fig.   227),   which   feeds   on  (ho  i''«  ™« 

oak,  is  thick,  fleshy,  striped  obliquely  with  whilt  on  the  sides, 
with  angulated  segments,  on  which  are  tubeiclesj  gmng  rise 
to  a  few  short  hairs.  The  pupa  (Fig.  228)  is  very  thick,  and 
the  cocoon  (Fig.  329)  is  regularly  oval  cylindrical. 

Mf.  L.  Trouvelot  gives  an  account  in  the  American  Natural- 
ist (vol.  i)  of  this  silk-worm,  which  is  our  most  hardj  native 
worm.  So  successful  was  he  m  reaimg  them  that  in  a  single 
season  "  not  less  than  a  million  could  be  seen  feeding  in  the 
open  air  upon  bushes 
covered  with  a  net " 
The  motha  leave  the  co- 
coons late  in  May,  ip-  J 
pearing  until  the  middle  '^ 
of  June.  They  then  lay 
their  eggs,  geueially 
singly,  on  the  iindei  side  itg  ^^j 

of  the  leaves.  In  ten  or  twelv  e  days  the  citerpilUts  h  itch ,  tlie 
operation  usually  takes  place  early  m  the  day.  The  worm 
moults  five  times,  the  first  foui  moulting=i  occurring  it  inten  als 
often  days,  while  about  twenty  dajs  elapse  between  the  fourth 
and  fifth  moults,  this  process  usually  oocnmug  late  in  the  after- 
noon. It  makes  its  cocoon  late  in  Septemhei,  and  in  sit  or 
eight  days  after  beginning  its  cocoon  assumes  the  pupa  state, 
and  in  this  condition  passes  the  winter 

The  genus  Adias  is  at  once  known  b^   tlie  hind  wmg*!  oe- 
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ing  prolonged  into  a  long  tail  which  reaches  far  behind  the  tip 
of  the  abdomen.  Actias  Luna  Linn,  is  green  and  the  larva 
closely  resembles  tliat  of  Telea ;  it  is,  however,  banded  ob- 
liquely with  yellow  instead  of  white,  and  spins  a  cocoon  that  is 
of  much  the  same  shape.  It  is  not  so  hardy  a  worm  as  the 
Polyphemus  caterpillar.  It  lives  on  the  walnut,  hickory  and 
maple.  In  the  Museum  of  the  Peabody  Academy  is  a  closely 
allied  and  iindescrlbed  species  from  the  west  coast  of  Guate- 
mala, which  we  would  call  Actkis  Azteca.  It  differs  from  A. 
Luna  in  its  much  smaller  size,  expanding  only  three  and  a  half 
inches,  and  in  the  shorter  fore  wings,  the  apex  being  much 
rounded  and  with  shorter  veins,  while  the  "tails"  on  the  hind 
wings  are  only  half  as  long  as  those  of  A.  Luna.  It  also  dif- 
fers in  having  the  origin  of  the  first  suhcostai  venule  much 
nearer  the  discal  spot  than  in  A.  Luna,  being  very  near  that 
of  the  second  subcostal  venule.  It  is  whitish  green,  with 
markings  not  essentially  differmg  from  those  of  A.  Luna. 

Callosatnia  is  a  genus  with  broader  wings  and  no  transpar 
rent  eye-like  spots.  The  lar\'a  has  large  tubei'cles  and  is  very 
plump.  Its  characters  are  intermediate  between  those  of 
iSamia  and  Platysamia.  0.  Promethea  Drary  is  a  smaller  spe- 
cies tlian  the  others.  Its  larva  is  pale  bluish  gi'een,  with  the 
head,  taU  and  feet  yellow,  with  eight  warts  on  each  ring,  those 
on  the  two  first  thoracic  rings  being  the  largest,  much  longer 
than  the  rest  and  coral  red.  The  cocoon  is  hnng  by  a  stout 
silken  cord  to  the  stem  of  the  leaf  which  is  then  wrapped 
ai'ound  it.  It  may  be  found  attached  to  the  twigs  of  the 
wild  cheny.  Azalea  and  Cephalanthus,  or  button  bush,  in 
winter  after  the  leaves  have  fallen. 

Oar  moat  common  species  of  this  group  is  the  Cecropia  moth, 
belonging  to  the  genns  Plaiysamia,  which  has  a  broader 
head  and  wings  than  the  foregoing  genera.  The  caterpillar  of 
i*.  Gecropia  Linn,  is  longer,  with  long  spinulated  tubercles, 
especially  marked  on  the  thoracic  rings ;  the  large,  very  dense 
cocoon  is  open  at  one  end  and  thus  the  silk  cannot  be  un- 
wound so  well  as  that  of  the  Polyphemus  worm,  but  it  is  still 
useflil,  and  Platysamia  Eurycde  Boisduval  is  cultivated  in  Cali- 
fornia for  its  sQk,  though  the  cultivation  of  the  Chinese  silk- 
worm (B.  mori)  is  caiTied  on  there  very  largely. 
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The  next  gt'oup,  the  Ceratocampadffi  of  Harris 
of  large  moths,  in  whicli  the  hind  wings  ecai-cely  extend  beyond 
the  tip  of  the  abdomen,  and  the  wings  are  often  ocellated. 
The  larvte  are  longer  than  in  the  jMaci  and  more  haiiy. 

EucTonia  Maia  Driiry  has  a  narrow,  lunate,  curved  white 
line  in  the  centi'e  of  each  wing ;  it  expands  from  two  and  a 
half  to  three  inehes,  and  is  black  with  a  common,  broad,  yel- 
lowish white  band.  The  caterpillai'  is  elongated,  with  six 
long  branched  prickles  on  each  ring.     It  feeds  on  the  oak. 

Hfpei'cMria  varia  Walker  (Saturnia  lo  of  Harris)  is  a  little 
larger  than  the  preceduig.     The  male  is  yellow  and  the  female 
reddish  brown,  with  a  faint  eye-like  spot  on  the  fore 
wing,  and  on  the  hind  wings  a  large  round   blue         i 
spot,  margined  with  black  and  pupUled  with  white.    s^i/C 
The  caterpillar  is   green,  with   spreading  tufts  of  ^Ky"^ 
spines,  very  sharp,  stinging  severely  when  the  insect    '^' 
is  handled,  and  arising  ftom  a  tubercle,  of  which  there  are  six 
on  each  ring ;  the  fascicles  on  the  side  are  as  represented  in 
Fig,  230.     The  pnpa  is  thick,  pointed  at  the  tip  of  the  abdo- 
men, and  the  cocoon  is  thin,  being  made  under  leaves  on  the 
ground.    It  feeds  on  the  com  and  cotton,  to  which  it  is  very 
harmM  southwards,  and  also  on  the  maple,  elm,  etc. 

GUlieTonia  regaMa  Hiibner  expands  from  five  to  six  inehes, 
and.  its  fore  wings  are  olive  colored,  spotted  with  yellow  and 
veined  with  broad  red  lines,  while  the  hind  wings  are  orange 
red,  spotted  with  olive,  green  and  yellow.  The  caterpillar  is 
spiny,  having  foiu'  large  acute  spinnlated 
spines  on  the  anterior  thoracic  segments.  It 
feeds  on  the  walnut,  hickory  and  the  persim- 
mon tree,  and  spins  no  cocoon.  A  second  spe- 
J...H.  io.,  ^j^^^  g^  Mexicana  Grote  and  Eobinson,  has 
been  described,  as  its  name  indicates,  from  Mexico :  it  is 
more  orange  and  less  red,  with  duller  yellow  patches.  Fig. 
231  is  a  rude  sketch  {from  the  Harris  Correspondence)  of  the 
young  larva,  with  two  of  the  peculiar  long  haii-s  next  the  head 
minified,  A  much  smaller  species,  which  expands  only  3.10 
inehes,  is  the  C.  sepulc^-alis  G.  and  E.,  which  was  discovered 
at  Andover,  Mass.,  by  Mr.  J.  O.  Treat.  It  is  puiplish  brown, 
without  any  yellow  spots,  and  with  a  diffuse  diseal  spot,  centred 
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with  reddish  scales.  Mr.  Treat  has  raised  thia  fine  moth  from 
the  larva  found  on  the  common  pitch  pine ;  it  resembles  that 
of  C.  regalis.  It  also  oceara  in  Georgia,  as  it  has  been  figured 
in  the  unpablished  drawings  of  Abbot,  now  in  the  possession 
of  the  Boston  Society  of  Natural  History. 

Eadea  impericUis  Hiibner  has  broafler  wings,  expanding  from 
four  and  a  half  to  over  five  inches.  The  wings  are  yellow  with 
purple  brown  spots.  The  larva  is  but  slightly  tnberculated, 
with  long,  fine  hairs.     Its  chrysalis  is  like  that  of  Anisota. 

The  genus  Aiiisota  is  much  smaller  than  the  foregoing,  with 
vaiioasly  sti'iped  lai'vae,  which  are  naked,  with  two  long, 
slender  spines  on  the  prothoracic  ring,  and  six  much  shoiter 
spines  on  each  of  the  succeeding  segments.  They  make  no  co- 
coons, bnt  bury  themselves  several  inches  deep  in  the  soil  just 
before  transforming,  and  the  chrysalids  end  in  a  long  spine, 
with  the  abdominal  rings  very  convex  and  armed  with  a  row  of 
small  spines.  The  species  have  much  smaller,  naiTower  wings, 
with  less  broadly  pectinated  antenme  than  in  the  foregoing 
moths.  A.  rubicunda  Fabr.  is  rose  colored,  vrtth  a  broad, 
pale  yellow  band  on  the  fore  wings.  Aniaota  senaioiia  Smith 
is  pale  tawny  brown,  with  a  large,  white,  round  dot  in  the  cen- 
tre of  each  fore  wing. 

The  next  group  of  this  extensive  family  embraces  the  Lach- 
neides  of  Hiibner,  in  which  the  moths  have  very  woolly  stout 
bodies,  small  wings,  with  stoutly  pectinated  antennae,  while  the 
larvse  are  long,  cylindrical  and  hairy,  scarcely  tnberculated,  and 
spin  a  very  dense  cocoon.  The  pupas  are  longer  than  in  the 
two  preceding  subfamilies.  Oastropacha  {Fig.  159,  hind  wing) 
has  scalloped  wings,  and  a  singular  grayish  lai'va  whose  body 
is  expanded  laterally,  being  rather  flattened.  (?.  Afmerimnn 
HaiTis  is  rusty  brown,  slightly  frosted,  and  with  ashen  bands 
on  the  wings. 

In  Tolype  the  wings  are  entire.  T.  Velleda  Stoll  is  a  curi- 
ous moth,  being  white,  clouded  with  blue  gray,  witli  two  broad, 
dark  gray  bands  on  the  fore  wings.  The  larva  is  bairy  and  is 
liable  to  be  mistalien  for  an  excrescence  on  the  bark  of  the 
apple  tree,  on  which  it  feeds. 

The  American  Tent  Caterpillar  is  the  larva  of  Clisiocainpa., 
well  Itnown  by  its  handsome  caterpillars,  and  its  large,  eon- 
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spieuoES  webs  placed  in  neglected  apple  trees  and  on  the  wild 
cheny.  The  egga  are  laid  on  the  twigs,  in  bunches  of  from 
300  to  iOO,  placed  side  by  side  and  covered  with  a  tough 
gummy  matter ;  they  are  sometimes  infested  by  chalcid  para- 
sites. 

The  larvie  of  C.  Americana  Harris  hatch  out  just  as  the 
leaves  are  unfolding  and  soon  form  a  web,  under  which  the  col- 
ony lives.  They  may  be  destroyed  by  previously  searching 
for  the  bnnches  of  eggs  on  the  twigs  before  the  tree  is  leaved 
out,  and  the  caterpillars  may  be  killed  with  a  brush  or  mop 
dipped  into  strong  soap-suds,  or  a  weak  solution  of  petroleum. 

The  larvte  become  flill  grown  about  the  middle  of  June,  then 
spin  their  dense  white  cocoons,  under  the  bark  of  trees,  etc., 
and  the  moths  appear  about  the 
first  of  July.  The  larva  of  C 
Americana  is  about  two  inches 
long,  hairy,  with  a  dorsal  white 
stripe,  with  numerous  fine  crin- 
kled black  lines  on  a  yellow 
ground,  united  below  into  a 
common  black  band,  with  a  blue 
spot  on  the  side  of  each  ring. 
The  moth  (Fig.  232,  and  larva)  ^'S'  ^' 

is  reddish  brown,  with  two  oblique,  dirty  white  lines  on  the 
fore  wings.  It  expands  from  an  inch  and  a  quarter  to  an  inch 
and  a  half.  The  Forest  Tent  catei-pillar,  C.  disslria  Iliibiier 
(C.  sylvatica  Harris)  differs  in  the  apex  of  the  fore  wings 
being  much  longer,  with  two  transverse  rust  brown,  nearly 
straight,  parallel  lines.  It  is  sometimes  destructive  to  the 
apple  and  oak  trees. 

The  Hepicdi  are  a  group  of  boring  moths,  the  larvie  boring 
in  the  stems  of  plants  or  in  trees.  The  wings  are  narrow,  both 
pairs  being  veiy  equal  in  size,  and  show  a  tendency  to  recur  to 
the  net-veined  style  of  venation  of  the  Neuroptera.  Xijleutes  is 
a  large  moth,  with  a  stout  vein  passing  through  the  middle  of 
the  discal  space,  and  the  short  antenna  have  two  rows  of  short 
teeth  on  the  under  side.  X.  robirdw  Peck  is  gray,  with  in'cgu- 
lar  black  lines  and  dots  on  the  wings,  and  a  black  line  on  the 
inside  of  the  shoulder  tippets.    The  hind  wings  of  the  male 
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(X.  erepera  Harris)  are  distinctly  triangular  and  yellow  on  the 
outer  half.  The  larva  is  nearly  three  inches  long,  is  reddish 
above  and  covered  with  sparse  long  hairs.  It  bores  in  various 
directions  through  the  red  oak  and  locust,  and  spina  a  dense 
cocoon.  The  pupa  is  much  elongated,  with  the  suture  between 
the  segments  well  marked,  and  the  head  and  thorax  rather  small. 
StheTwpis  is  a  gigantic  moth,  with  more  falcate  wings  than 
in  Hepialns.^  S.  argeTUeomactUaia  Harris  expands  nearly 
three  inches,  and  is  ashy  gray,  variegated  with  dusky  clouds 
and  bands,  with  a  small,  triangidar,  silvery  spot  and  round 
dot  near  the  base  of  the  fore  wings,  Hepialus  is  smaller,  with 
a  larger  head  and  straighter  wings.  M.  humuU  Linn,  is 
injurious  to  the  hop  vine  in  Europe.  Our  most  common  bpe- 
cies,  H.  mvMelinus  Pack.,  is  sable  brown,  with  slight  silvery 
hnes  on  the  fore  wings.  It  expands  a  little  over  an  inch  and 
a  quarter. 

'NocTiujE.ii'CJE  Latreille  {Noctuidai).  Owlet  moths.  There 
is  a  great  uniformity  in  the  genera  of  this  family,  which  ai'e 
chai'a«terized  by  their  thick  bodies,  the  thorax  being  often 
crested,  by  the  stout  and  well  developed  palpi,  and  the  simple 
and  sometimes  slightly  pectinated  antennte.  Tlie  fore  wings 
are  small  and  narrow,  and  the  rather  large  hind  wings  are 
when  at  rest  folded  under  them,  so  that  the  moth  looks  much 
smaller  than  when  flying.  They  fly  swiftly  at  night,  and  are 
attracted  by  light.  The  fore  wings  have  almost  invariably  a 
dot  and  reniform  spot  in  the  middle  of  the  wing,  and  the  moths 
are  generally  dark  and  dull  colored.  The  larvse  taper  towards 
each  end,  and  are  stiiped  and  barred  in  different  ways.  They 
have  sixteen  feet,  except  those  of  the  lower  genera,  such  as 
Catocala  and  other  broad-winged  genera,  which  have  fourteen, 
and  look  when  they  walk  like  the  Geometers.  They  make 
thin  earthen  cocoons,  and  the  pupee  generally  live  under 
ground.  In  these  and  other  more  essential  chai-acters,  this 
family  is  intermediate  between  the  Bombycidse  and  the  Phalai- 
nidffi.     There  are  about  2,500  species  known. 

These  motlis  can  be  taken  at  dusk  flying  about  flowers,  while 
they  enter  open  windows  in  the  evening,  and  during  the  night 
are  attracted  by  the  light  within.    When  alighted  on  the  table 
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under  a  lamp  a  slight  tap  with  a  ruler  will  kill  them  without 
injuring  the  specimena.  In  warm,  I'oggj'  evenings,  they  enter 
iu  great  numbers.  The  moths  fly  in  July  and  August,  but 
many  apecies  occur  only  in  autumn,  while  others  hibernate  and 
are  taken  early  in  the  spring.  An  English  writer  says,  "  moths 
are' extreinely  susceptible  of  any  keenness  In  the  air ;  a  north 
or  east  wind  is  very  likely  to  keep  them  from  venturing  abroad, 
Ditf^^jHt.  Species  have  different  hours  of  flight." 

An  English  entomologist  states,  that  "  aftei'  dusk  the  flowers 
of  the  willow  are  the  resort  of  several  species  of  motlis  (Noc- 
tuid«),  some  of  which  have  hibernated,  and  others  have  just 
left  their  pupa  state.  It  is  now  some  flfteen  yeai-s  since  the 
collectors  first  took  moths  in  this  way,  that  were  likely  long  to 
have  remained  deflcient  in  the  coUeptions  but  for  the  discovery, 
by  Mr.  H.  Doubleday,  of  the  attractive  powers  of  the  sallow 
blossoms.  I  believe  it  was  the  same  gentleman  who  found  out 
about  the  saAie  time  that  a  mixture  of  sugar  and  beer  [or  rum 
and  sugar  or  molasses,  etc.],  mixed  to  a  consistence  somewhat 
thinner  than  treacle,  is  a  most  attractive  bait  to  all  the  JToc- 
tuidm.  The  revolution  wrought  in  our  collections,  and  our 
knowledge  of  species  since  its  use,  is  wonderful," 

"The  mixture  is  taken  to  the  woods,  and  put  upon  the 
trunks  of  trees  in  patches  or  stripes,  just  at  dusk.  Before  it  is 
dark  some  moths  arrive,  and  a  succession  of  comers  continue 
all  through  the  night,  until  the  first  daivn  of  day  wai'us  the 
revellers  to  depai-t.  The  collector  goes,  soon  after  dai'k,  with 
a  buU's-eye  lantern,  a  ring  net,  and  a  lot  of  large  pill  boxes. 
He  turns  his  light  full  on  the  wetted  place,  at  the  same  time 
placing  his  net  underneath  it,  in  order  to  catch  any  moth  that 
may  fall.  The  sugar  bait  may  be  used  from  March  to  October 
with  success,  not  only  in  woods,  but  in  lanes,  gardens,  and 
wherever  a  tree  or  post  can  be  found  to  put  it  upon.  The  best 
nights  will  be  those  that  are  wai-m,  dark  and  wet ;  cold,  moon- 
light, or  bright,  clear  and  dry  nights  are  always  found  to  be 
unproductive.  It  is  also  of  no  avail  to  use  sugar  in  the  vicmity 
of  attractive  flowers,  such  aa  those  of  the  willow,  lime  or  ivy. 
Sometimes  one  of  the  GeometridcE  or  Tineidm  comes,  and 
occasionlly  a  good  beetle."  The  virgins'  bower,  when  in  blos- 
som, is  a  favorite  resort  of  Koctuie.     Many  can  be  taken  by 


>v  Google 


304  LEriDOPTERA, 


can-ying  a  Icei-osene  lamp  into  the  woods  and  watcliing  for 
whatever  is  attracted  by  its  light. 

Tliyalira  and  Cymatophora  are  allied  by  their  small,  hairy 
heads,  to  the  Notodontfe  in  the  preceding,  family.  In  Thyra- 
tira  the  palpi  ai'e  long  and  depressed,  and  the 
'  fore  wings  ai-e  dai'k,  with  five  or  six  large  light 
,  and  the  larva  is  like  that  of  the  Noto- 
Fig.  ass.  doutas,  the  segments  being  humped,  and  the 
anal  legs  raised  while  at  rest,  while  Gymatophm-a  is  pale  ashen, 
the  fore  wings  being  crossed  by  four  or  five  waved  lines.  The 
larva  is  smooth,  rather  flattened  beneath,  with  a  large  head. 
It  feeds  on  trees,  between  two  leaves  united  by  silk,  C.  cani- 
plaga  Wallier  describes  ftom  Canada.  Oramatophora  tritdg- 
nata  Doubleday  (Fig.  233,  fore  wing)  is  a  gaily  colored  spe- 
cies, greenish,  marbled  with 
black,  with  three  large  rou  d 
brown  spots  on  the  fore  v  n^s 
The  larva  (Fig.  234} 
humped,  giving  it  a  z  zag 
outline,  and  is  bi-own  v  th  the 
third  to  the  sixth  ab  lo  n  al 
rings  ninch  paler.  I  ha  the  i 
smooth,  cylindrical  his  n  sol  I  p  ne  oo  1 
ceived  specimens  of  ts  t  nn  1  f  om  M  J  B  ha  n  AV 
have  found  the  lar\£e  just  moult  ng  on  the  la  es  of  tt  e  1 1  c 
September  12th. 

In  Acronyda  the  hea  1  becon  es  I    ge  an  1  I  o  d   the  fo  e 
wings  are  broad  and  sho  -t  w  th  la  I  st  eaks  a   lad    1  n  a  k 
like  the  C  eek  letter  Ps   on  the 
e    n  a  g  n     The  lai  se     ary 
1  e  ng  h  n  ped  or  cjl  n  I   cal 
Fig.  23S.  ]o     y    si  ghtlj    ha  y    or  very 

haiiy,  and  feed  exi  e  I  on  si  ubs  Tl  e  p  pa  1  es  n  a  co- 
coon made  in  moss  or  c  eviees  of  ba  I  A  obi  ia  8  n  th 
(Fig.  235,  larva)  is  wh  t  sh  gray  w  tl  d  ker  st  eaks  on  the 
fore  wings. 

Apatela  Americai UU&  s  a  la  ge  ]  1  g  v  moth  tho  t 
black  streaks,  whose  noollj  jello  h  te  i  Uar  wth  long 
slender  pencils  of  black  liairs,  feeds  on  the  maple. 
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We  have  received  from  Mr.  Sanborn  a  singular  caterpiller 
altied  to  this  genua  (Fig.  236),  wliich  is  figured  in  the  Harris 
Correspondence  as  Acronycta  acris?  var,  Amei-icana.  "It  is 
greenish  brown,"  according  to  Harris,  "each  segment  above 
with  a  transverse  oval  gi'eenish  yellow  spot ;  the  body  is  beset 
with  a  few  long  black  bristles,  dilated  at  the  end,  which  do  not 
grow,  as  uaual,  from  small  warts  ; 
there  are  no  long  bristles  on 
the  second  and  third  thoracic, 
or  on  the  tenth  abdominal  rings. 
It  moves  very  quickly,  and  rests 
with  the  fore  part  of  the  body  rig.  sse. 

bent  sideways.  The  ehiysalis  was  found  nnder  a  log  fastened 
to  another  with,  a  few  threads.    The  moth  appeared  June  28tli." 

In  Leucania  the  fore-wings  are  short,  the  outer  mai-gin  nearly 
straight;  while  the  hind  wings  are  usually  white.  Leucania 
unipunka  Haworth  (Plate  8,  fig.  2  ;  a,  lan'a)  is  the  "Army- 
worm"  of  the  Northern  States.  Its  larva  is  smooth,  cylindri- 
cal, tapering  rapidly  towards  each  end,  and  striped  with  fine, 
dark,  longitudinal  lines.  It  feeds  on  grasses,  and  in  certain 
years  has  greatly  ravaged  wheat  fields.  It  hides  by  day  among 
tufts  of  grass.  The  moth  is  rusty,  grayish  brown,  peppered 
with  black  scales,  and  with  an  oblique  row  of  about  ten  black 
dots  running  towards  the  apex,  and  a  white  discal  spot.  It 
expands  a  little  over  one  and  a  half  inches.  It  constructs,  in 
_^^  _.  the  middle  of  August,  a  rude  eai-then 

N^^   /  cocoon,  or  cell  of  dry  grass.     The  moth 

d^b^^^^^^nft  at  pears  the  last  of  August  northwards. 
^j^^S/SBSSr    ^  ^  ^^^'^  ^^  °^  Ichneumon,  and  one  of 
^^M^B^^P     Taeh  na  prey    pon  this  species.  To  pre- 
'  "  *  e  t  the  too  g  eat  accumulation  of  this 

^  e  y  lestr  ct   e  caterpillar,  the  grass  land 

shoul  llebrtoe  nit  n  When  on  the  march  their 
a  m  e  maj  be  kcj  t  o  t  b^  d  t  h  ng  and  hogs  and- fowl  should 
be  tu  ne  I  nto  fields  d  ng  the  n  ddle  of  August,  while  they 
aetanfon    "topeettle     attacks  the  succeeding  year. 

Ag  ot      the  Da  t  mo  1  known  by  its   ci-ested  thorax ; 

the  palp  are  I  i\  and  t  n  te  1  level  with  the  front,  and 
the  ante  nte  a  e  e  ther  somewhat  pectinated  or  distinctly  cili- 
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ated.    The  dot  and  reiiiform  spot  are  very  distinct,  being  sit- 
uated on  a  blaolt  ground,  and  there  is  a  ba^ai,  median,  black 
streali  on  the  fore  wing.     The  apes,  of  the  hind  wings  is  much 
pioduced.     The   larvte, 
(  Lilled     cut  worms,"  are 
rhitk,  with   a   distinct, 
horny    prothoracic 
plate,  like  tliat  in  the 
Toitrices,    or    leaf-rol- 
leis     they  are   inai'lted 
with  shining  and  warty, 
or  amooth  and  eoncolor- 
^'s  ■^^  ous  spots,  and  often  lon- 

gitndmal  dark  lines,  and  hve  by  dai  hidden  under  sticks  and 
the  root9  of  low  plants ,  feeding  bv  night.  The  pupa  is  found 
h\ing  under  gionnd  Agiotis  tcswlhita  of  I-Iania  (Fig.  237) 
is  daik  aah  coloied,  the  tuo  oidmaiy  spots  on  the  fore  wings 
are  laige  and  pale,  and  altei-nate'with  a  triangular  and  a  square, 
deep,  black  spot.  It  expands  an  inch  and  a  quarter,  Agrotia 
devastator  Harris  is  the  moth  of 
the  cabbage  cut-worm.  Another 
veiy  abundant  species,  often  seen 
fljing  over  the  blossoms  of  the 
l&olden-rod  in  autumn  is  the  Agro- 
subgotkica  (Fig.  238).  Mr. 
Riley  states  that  this  moth  is  the 
"  parent  of  a  ciit-worm  which  veiy 
closely  resembles  that  of  A.  Coch- 
lani,  but  which  has  the  dark  side 
divided  into  two  stripes.  The 
Fig  "  '  chrysalis  remains  somewhat  longer 

in  the  giound    and  the  moth  makes  its  appeai'ance  from  four 
to  SIX  weeks  lata  than  A.  Cochrani." 

A.  sufusa  Den.  and  Schief.  (A.  telifera  of  Harris,  flg.  239) 
is  so  named  from  the  lance-like  streaks  on  the  fore  wings.  It 
appeai-s  late  in  July,  and  probably  attacks  com,  as  Mr.  Uhler 
has  found  the  chrysalids  at  the  roots  of  corn  in  Maiyland. 
Blley  describes  the  lan'a  under  the  name  of  the  Large  Black 
Cut-worm.     It  is  an  inch  and  a  half  in  length  when  crawling. 
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"Its  general  oolor  above  is  dull,  dark,  leaden  brown,  with  a 
faint  trace  of  a  dirty  yellow  white  line  along  the  back.  The 
subdorsal  line  ia  more  distinct,  and  between  it  and  the  stigmata 
are  two  other  indistinct  pale  linea.  There  ai'e  eight  black, 
shiny,  piliferoiis  spots  on  each  segment ;  two  near  the  subdorsal 
line,  the  smaller  a  little  above  anteriorly ;  the  lai-ger  just  below 
it,  and  a  little  back  of  the  middle  of  the  segment,  with  the  line 
appearing  especially  light  above  it.  The  other  two  are  placed 
each  side  of  the  stigmata,  the  one  anteriorly  a  little  above, 
the  other  just  behind,  in  the  same  line  with  them,  and  having  a 
white  shade  above  it." 

While  cut-worms  have  usually  been  supposed  to  feed  upon 
the  roots  of  grasses  and  to  cut  off  the  leaves  of  succulent 
vegetables,  Mr.  Cochran,  of  Calumet,  111.,  has  discovered  that 
one  species  ascends  the  apple,  pear  and  grape,  eating  off  the 
fruit  buds,  thus  doing  immense  dams^e  to  the  orchai-d.  Mr. 
Cochran,  in  a  letter  published  in  the  "  Prairie  Fanner,"  states 
that  "they  destroy  low  branched  fruit  trees  of  all  kinds  except 
the  peach,  feeding  on  the  fruit  buds  first,  the  wood  buds  as  a 
second  choice,  and  preferring  them  to  all  things,  tender  grape 
buds  and  shoots  (to  which  they  are  also  partial)  not  excepted ; 
the  miller  always  preferring  to  lay  her  eggs  near  the  liill  or 
mound  over  the  roots  of  the  trees  in  the  orehai'd,  and  if,  as  is 
many  times  the  case,  the  trees  have  a  spring  dressing  of  lime 
or  ashes  with  the  view  of  preventing  the  operations  of  the  May 
beetles,  this  will  be  selected  with  unerring  instinct  by  the  mil- 
ler, thus  giving  her  larvie  a  fine  warm  bed  to  cover  themselves 
with  during  the  day  from  the  observation  of  their  enemies. 
They  will  leave  potatoes,  peas  and  all  other  young,  gi-een 
tilings,  for  the  buds  of  the  apple  and  the  pear.  The  long, 
naked,  young  trees  of  the  orchard  are  almost  exempt  from 
their  voracious  attacks,  but  I  found  them  about  midnight,  of  a 
dark  and  damp  night,  well  up  in  the  limbs  of  these.  The 
habit  of  the  dwarf  apple  and  pear  tree,  however,  just  suits 
their  nature,  and  much  of  the  complaint  of  those  people  who 
cannot  make  these  ti-ees  thrive  on  a  sandy  soil,  has  its  source 
and  foundation  here,  though  apparently,  utterly  unknown  to 
the  orchardist.  There  is  no  known  remedy ;  salt  has  no  prop- 
erties repulsive  to  them ;  they  burrow  in  it  equally  as  quick  as 
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itt  lime  or  ashes.  Tobacco,  soap  and  other  diluted  washes  do 
not  even  provoke  them ;  but  a  tin  tube,  six  inches  in  length, 
opened  on  one  side  and  closed  around  the  base  of  the  tree,  fit- 
ting close  and  entering  at  the  lower  end  an  inch  into  the 
earth,  is  what  the  lawyers  would  term  an  effectual  estoppel  to 
further  proceedings. 

"  If  the  dwai-f  tree  branches  so  low  from  the  ground  as  not  to 
leave  sis  inches  clear  of  trunk  between  the  limbs  and  ground, 
the  limbs  must  be  eaeriflced  to  save  the  tree,  as  in  two  nights 
four  or  five  of  these  pests  will  fully  and  efFectually  strip  a  four 
or  five  year  old  dwarf  of  every  fruit  and  wood  bud,  and  often 
when  the  tree  is  green  utterly  denude  it  of  its  folif^e.  I  look 
upon  them  as  an  enemy  to  the  orchard  more  fata!  than  the  can- 
ker worm  when  left  to  themselves,  but  fortunately  for  man- 
kind, more  surely  headed  off." 

Mr,  Eiiey  has  named  this  cot-worm  Agrotis  Coclirani  (Fig. 
240,  and  larva)  and  de- 
^  scribes  the  larva  which, 
5  according  to  the  obser- 
vations of  J.  Townley 
of  Marquette,  Wis., 
also  ascends  standard 
trees,  not  confining 
its  injurfes  to  dwarf 
trees.  The  cut-worm  is  1.07  inches  in  length.  "It  is  slightly 
shagreened  and  the  general  color  is  of  a  dingy  ash  gray,  with 
lighter  or  darker  shadings.  The  hack  is  light,  inclining  to  flesh 
color  with  a  darker  dingy  line  along  the  dorsnm.  The  sides, 
particularly  along  the  subdorsal  line,  are  of  a  darker  shade. 
On  each  segment  there  are  eight  small,  black,  shiny,  slightly 
elevated  points,  having  the  appearance  of  black  sealing-wax, 
from  each  of  which  originates  a  small  black  bristle.  The  stig- 
mata are  of  the  same  black  color  and  one  of  the  black  spots  is 
placed  quite  close  to  them  anteriorly.  The  .head  is  shiny  and 
of  the  same  dingy  color,  with  two  darker  mai-ks ;  thick  and 
almost  joining  at  the  upper  surface,  becoming  thinner  below 
and  diverging  towards  the  palpi.  The  upper  surface  of  the 
first  segment  is  also  shiny  like  the  head.  The  ventral  region  is 
of  the  same  dingy  color,  but  lighter,  having  a  greenish  tinge 
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anteriorly  and  inclining  to  yellow  under  the  anal  segment. 
Prolegs  and  feet  of  the  same  color.  It  has  a  few  short  bristles 
on  the  anterior  and  lateral  eegmenta. 

"The  head  is  light  brown,  with  a  dark  brown  spot  on  each 
side  and  dark  brown  above,  leaving  the  inverted  Y  mai'lc  in  the 
middle  light  brown,  and  having  much  tlie  appearance  of  a 
goblet,  as  one  looks  from  tail  to  head.  The  cervical  shield  is 
dark  brown,  except  a  stripe  above  and  on  each  aide.  There 
are  sparse,  short,  white  bristles  laterally  and  posteriorly. 
The  venter  and  legs  are  of  a  glaucous  glassy  color,  and  the 
feet  are  light  brown." 

"The  moth  in  its  general  appearance  bears  a  great  resem- 
blance to  Hadena  ckenopodii,  but  the  two  are  found  to  differ 
essentially  when  compared.  From  specimens  of  H.  clienopodii, 
irindiy  furnished  me  by  Mr.  Walsh,  and  named  by  Grote,  I  am 
enabled  to  give  the  essential  differences,  which  are:  1.  In 
A.  CocJirani,  as  ab'eady  stated,  the  middle  area  exceeds  some- 
what in  width  either  of  the  other  two,  while  in  H.  chenopodii 
it  is  but  half  as  wide  as  either ;  2.  In  the  Agrotis  the  space 
between  the  spots  and  between  the  reniform  and  transverse 
posterior  is  dark,  relieving  the  spots  and  giving  them  a 
light  appearance,  whilst  in  the  Hadena  this  space  is  of  the 
same  color  as  the  wing,  and  the  reniform  spot  is  dark.  The 
claviform  spot- in  tlie  Hadena  la  also  quite  prominent,  and  one 
of  its  distinctive  features ;  while  in  the  Agrotis  it  is  just  about 
obsolete. 

Another  larva  is  called  by  Mr.  Riley  the  W-marked  cut- 
worm. "It  measures  one  and  an  eighth  inches,  and  its  gen- 
eral color  is  ash  gray,  inclining  on  the  back  and  upper  sides 
to  du-ty  yellow:  it  is  finely  speckled  all  over  with  black 
and  brown  spots.  Along  the  back  there  is  a  fine  line  of  a 
lighter  color  shaded  on  each  side  at  the  ring  joints  with 
a  darker  color.  Subdorsal  line  light  sulphur  yellow,  with  a 
band  of  dirty  brownish  yellow  underneath.  Along  the  stig- 
matal  region  is  a  wavy  line  of  a  dark  shade  with  flesh  colored 
markings  underneath  it;  but  the  distinguishing  feature  is  a 
row  of  black  velvety  marks  along  each  side  of  the  back,  on  all 
but  the  thoracic  segments,  and  bearing  a  general  resemblance 
(looking  from  tail  to  head) ,  to  tlie  letter  W. '  The  ventral  region . 
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is  greenish  gray ;  prolegs  of  the  same  color ;  thoiicic  feet  brown 
blaclc.  Head  black  with  white  lines  in  front,  resem)  ling  an  in- 
verted Y,  and  white  at  the  sides.  The  thoracic  segments  fie- 
quently  have  a  greenish  hue,"  It  is  the  Nbctua  cl  mdeslma 

Still  another,  of  which  the  moth  is  unknown  is  desculed 
by  Mr.  Eiley  under  the  name  of  the  Pale  CutwJim  It 
is  of  the  same  length  as  Cochran's  cut-worm  and  the  geneial 
color  is  pale  gi^ay,  with  a  lilac  colored  hue,  caused  b>  innumer- 
able light  purplieli  markings  on  an  almost  white  ground. 
There  is  no  particular  shading  on  the  back,  and  it  is  very  slight 
along  the  subdorsal  line.  The  stigmatal  line,  however,  being 
destitute  of  the  above  mentioned  markings,  is  almost  white. 
Above  this  line  there  is  a  band  of  a  darker  shade  than  the  rest 
of  the  body.  At  first  sight  this  worm  appears  qnite  smooth  and 
uniform  in  color,  the  moat  striking  feature  being  the  second 
segment  A\hKh  i-;  ■4iiny  black,  with  three  white  lines.     One  of 

_-,a»  these  lines  is  on  the 

^^^^^^^^jL^^^^^|S  top,   and   continues 

m^^HHH^I^H^B^  to    some   extent   on 

■BBBHBHli^  the  head ;  the  others 

not  ran  down  as  far, 
^ "    '^  "  The    anal    segment 

has  also  two  black  shinj  marks  on  its  surface.  The  stigmata 
are  black  and  the  head  is  gray,  below  light  shiny,  and  brown 
abo\e  Legs  and  tett  ol  the  same  color  as  the  under  side  of 
the  bodj  which  w  neaily  white  with  a  glaucous  tinge.  There 
are  i  few  scafteiing  hairs  neai'  the  tail.  This  worm  is 
smoother  thin  the  otheis 

In  Ooityna  the  antennte  are  crennlated  in  the  male,  and  the 
fore  wings  aie  yellow  with  darker  markings.  The  larva  is  dull 
coloied  TMth  warty  spots  That  of  G.  fuvago,  an  European 
species  feeds  in  the  stems  of  thistles  and  the  burdock,  chang- 
ing to  a  ptipa  iniido  the  stem  G-.  leucostigma  attacks  the  colum- 
bine (Harris).  The  habits  of  the  Dahlia  and  Aster  stalk  borer 
(Gortyna  nitela  Guen^e)  have  been  described  by  Mr,  Eiley, 
who  states  that  the  fore  wings  of  the  moth  {Fig.  241 ;  a,  larva) 
are  lilac  gray,  speckled  with  minute  yellow  dots,  with  a  dis- 
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tinct  white  band  runulng  across  them.  The  caterpinar  is  gee- 
erally  of  a  livid  or  pui'plish  brown,  though  vaiying  much  as  to 
depth  of  shading  and  is  darJier  before  than  behind.  "Ttie 
young  worm  hatches  about  the  first  of  July,  and  immediately 
commences  its  work  of  destruction.  It  works  in  such  a  sur- 
reptitious manner  as  to  be  too  often  unnoticed  till  the  vine  is 
destroyed.  The  plant  does  not  generally  show  any  signs  of 
decay  antil  the  cocoon  is  about  fully  grown,  when  it  wdts  and  !■* 
past  recovery.  This  occurs  about  a  montli  aft(,i  the  worm  is 
hatched,  and  it  then  crawls  just  under  the  surface  of  the  ground, 
fastens  a  little  earth  together  around  itself  by  a  slight  web  and 
changes  to  a  chrysalis  of  a  very  light  mahogany  biown  coloi, 
and  three-foiuUis  of  an  inch  long.  The  moth  come?  foith  the 
fore  part  of  September.  The  careful  cultuiist  need  fear  nothing 
from  this  ti'oublesome  insect,  as  an  occasional  close  mspection 
of  the  plants  about  the  first  of  July  will  reveal  the  liole  where 
the  borer  has  entered,  which  is  generally  quite  i  distance  ftom 
the  gi'ound,  and  by  splitting  downwards  one  side  of  the  stalk 
with  a  penknife  it  may  be  found  and  IdUed.  If  this  inspection 
be  made  at  the  proper  time  the  worm  will  be  lound  but  a  short 
distance  from  the  hole  and  the  split  in  the  'itilk  will  heal  by 
being  kept  closed  with  a  piece  of  thread."     (Prairie  Farmer.) 

Adiatodes  dilFers  from  Gortyna  in  not  having  the  fore  wings 
falcate.  A.  ze<e,  described  by  Harris,  is  i-ust-red  with  gray 
clouds  and  bands  on  tho  fore  wings  and  yellowish  gray  hind 
wings ;  it  expands  an  inch  and  a  half.  The  lai'va  feeds  inside 
the  stalks  of  corn,  within  which  it  transforms ;  it  is  a  little 
over  an  inch  long,  smooth  and. naked,  with  the  head  and  the 
top  of  the  first  and  last  rings  of  the  body  black,  and  with  a 
double  row  of  small,  smooth,  black  dots  across  each  of  the 
other  rings.    It  also  infests  the  dahlia  and  elder. 

The  genus  Mamestra  comprises  rather  large  moths  in  which 
the  antennas  are  rather  long  and  simple  in  the  male  ;  the  front 
of  the  head  is  smooth  and  convex,  and  the  renifonn  dot  is 
very  distinct,  while  the  outer  margin  of  the  fore  wings  is  rather 
oblique.  The  larva  is  longer  than  usual  and  feeds  on  the 
leaves  of  low  plants,  remaining  concealed  by  day.  The  pupa 
is  subterranean,  the  cocoon  being  made  of  earth. 

Mamestra  arctica  Boisd.  (Hadena  arnica)  is  common  north-- 
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ward,  and  is  found  in  the  colder  subarctic  regions  of  America 
and  Europe.  It  cuts  off  the  leaves  of  rosea  and  other  shniba. 
Fitch  states  that  the  hirva,  late  in  May  in  New  York,  cuts  off 
the  young  shoots  of  the  currant.  It  is  an  inch  and  a  half  long, 
of  a  shiuing  livid  color,  with  faint  dots,  from  which  arise  a  very 
short,  fine  hair.  It  remams  in  the  papa  state  about  a  month  be- 
neath the  ground,  the  moth  appearing  in  July.  It  is  found  also 
in  Labrador  and  in  Europe.  The  moth  expands  an  inoh  and 
three  quartei's  and  is  of  a  deep  Spanish  brown,  variegated  with 
gray,  with  a  very  conspicuous  reniform  dot ;  the  outer  edge  is 
bordered  with  blue  gray,  Harris  also  describes  M.  picia,  a  red- 
dish brown  species,  with  a  conspicuous  white  Z  on  the  outer 
edge  of  the  fore  wing.  The  lai'va  is  yellow,  gaily  variegated 
with  three  longitudinal  stripes.  It  feeds  on  garden  vegeta- 
bles, and  Mr.  Fish  informs  me  that  it  feeds  on  the  cranberry. 

The  genus  Plusia  is  quite  unlike  the  foregoing  genera,  as 
the  palpi  are  long  and  slender,  and  the  fore  wings  are  acute, 
with  silver  marks  and  lines,  usually  a  dot  and  clash,  like  a 
semicolon ;  the  inner  angle  is  tufted,  and  the  hind  wings  are 
triangular. 

Our  most  common  species  is  Plusia  precationis  Guen6e, 
the  larva  of  which,  according  to  Mr.  Saunders,  feeds  on  the 
hollyhock  in  August.  "It  is  one  and  a  half  inches  long, 
the  body  tapering  anteriorly  and  thickening  in  the  middle 
and  towai-ds  the  end.  The  bead  is  small,  smooth,  shining 
green,  with  a  black  stripe  on  each  side.  The  body  is  gi'een 
with  dull  whitish,  longitudinal  lines  above  and  a  whitish  stripe 
somewhat  more  distinct  on  each  side  near  the  spiracles.  It 
changed  to  a  chiysalis  August  9th."  A  species  of  Pluma,  like 
P.  prrecationis,  is  figured  by  Mr.  Glover  in  his  unpublished 
plates  of  insects  injurious  to  the  cotton  plant.  It  has  a  much 
curved,  semicircular  discal  spot,  witli  a  distinct  dot  just  beyond, 
the  two  spots  arranged  thus  ^- .  The  caterpillar  is  pale 
green,  the  body  increasing  in  size  from  the  headto  the  tail  and 
with  a  lateral  row  of  brown  dots.  "It  was  found  eating  the 
cotton  flower  in  Georgia  the  last  of  October."  It  forms  a  loose, 
thin  cocoon  among  the  leaves,  and  the  pupa  ia  pale  green, 
spotted  above  with  irregular  brown  spo(s.  Mr.  Glover  also 
figures  quite  a  different  species  of  Plusia,  which  has  the  same 
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habits  as  the  speciea  just  mentioned.  It  belongs,  however,  to 
a  different  section  of  the  genus,  and  on  the  discal  area  is  an 
oblique,  golden,  in'egulai-  oval  patch,  ooutaining  two  unequal 
dots.  The  larva  is  pale  green  and  has  a  broad,  lateral,  white 
stripe.  The  chrj-salis  is  brown  and  protected  by  a  thin,  loose 
cocoon.  P.  divergens  Fabr.  lives  oq  the  Alps,  in  Finmai-k,  and 
in  Labrador.  Mr.  F.  G.  Sanborn  foand,  July  6th,  a  closely  allied 
species  on  the  summit  of  Mount  Washington,  N.  H.,  which  dif- 
fers from  P;  divergens  in  the  forked,  golden,  discal  spot  being 
a  third  smaller,  while  the  two  branches  of  the  spot  go  oiF  at 
right  angles  to  each  other.  On  the  fore  wings  the  second  line 
from  the  base  is  acutely  dentate  on  the  submedian  vein,  where 
in  P.  divergens  it  is  straight  wd  tht  outer  line  is  also  den- 
tate, not  being  so  in  P.  divergen'!  The  hmd  wingg  are  yel- 
lowish at  base,  with  a  wide  bltck  maigin  It  may  be  called 
Pltimamontana.  Mr  Grote  has  deaciibed  P  iqw  f  (P  tlticola 
of  Walker)  from  Pike's  Peak  which  is  closelv  allied 
to  P.  divergens.  Plusia  cerea  Hubner  (Fig  "43  side  ^^'^ 
view)  is  a  reddish  bronn  moth,  with  obscuie  nnikmgs,  ^M 
and  without  the  usual  metallic  spot^  It  expind'i  a  ^^k 
little  over  an  inch,  and  is  not  uncommon  m  the  North    ^^ft> 

Anoniis  is  a  slendei -bodied  genus,  with  tiiangulai  Fi  .is 
fore  wings.  A.  xylina  Say  feeds  upon  the  fotton  It  is  a 
brown  moth  with  a  daik  discal  o^al  spit  rtnticd  by  two 
pale  dots.  She  deposits,  accoiduig  to  Mi  Glo\  ei ,  a  low ,  much 
flattened,  vertically  ribbed  egg  upon  the  sm-face  of  the  leaf 
The  lai-va  is  a  loopei  wlieiice  it  can  be  icadily  distinguished 
from  the  army  and  boll  worms,  and  its  body  is  thiUcest  m  the 
middle,  very  hairy,  green,  dotted  with  black  along  a  subdorsal 
yellowish  line,  and  with  black  dots  beneath.  It  matures  eai'Iy 
in  the  season,  and  a  second  brood  becomes  fiilly  grown  in  Sep- 
tember and  October.  When  about  to  ti'ansform  it  gathers  a 
leaf  together  by  a  web,  thus  fonning  a  iiide  cocoon,  (Glover.) 

Like  our  northern  anny  worm  (Leueania  unipuncta)  the 
Army  worm  of  the  South  (Fig.  243,  and  larva,  from  Glover), 
makes  its  appearance  in  great  numbers  in  a  single  day, 
committing  the  greatest  havoc  in  a  few  hours.  Pi'ofessor  J. 
Darby,  of  Auburn,  Ala.,  writes  me  that  "Saturday,  Septem- 
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ber  19th,  I  was  in  the  field  examining  the  forms  {buds  before 
flowering)  and  the  young  bolls  (fruit  after  the  fioral  organs 
have  fallen  off) .  I  esamined  all  carefully,  with  no  signs  of  eggs 
or  worms  Ou  Sunday  I  did  not  see  it  On  Monday  I  passed 
it  <«  usuil  and  obaei^ed  nothing  unusual  On  Tuesday  moin 
mglpasied  it  ■vnd  noticetl  nothing  nnusuaJ  OnTuesdaj  noon 
eiei>  plant  in  the  flell  was  <*tiipped  of  all  its  uppei  leaver 
not  one  remainnig  as  fai  as  could  be  seen  and  the  plants  weie 
coveied  with  nullions  of  woims  I  counted  on  one  plant  foitj 
SIX  worms  They  commence  <it  the  top  cf  the  plant  eiting 
e^ery  leaf  When  the  leaves  weie  gone  the>  attaci  ed  the 
>ounff  bolh  eating  thiough  the  peiianth  an  1  consuming  the 
joung  cotton  In  the  coutse  of  f  jur  dajs  the  woik  was  done 
They  did  not  touch  the  grape  oi  any  othei  plant  m  the  Held 
so  fai  as  I  hase  leen  able  to  see 
Many  left  the  held  and  thousands  weie 
the  loal  and  on  the  fences  b  it  not 
)  in  a  thousind  thus  escaped  To 
laj  Septembei  23(1  theie  is  scaicely 
one  to  be  seen  Then  disappeaiance 
la  as  m)  stenous  is  their  c  jming  They 
h«e  left  no  signs  that  I  can  see 
''  ^  ^^'  either  on  the  stalks  or  m  the  giound 

They  ha\e  extended  o%ei  hundieds  of  miles  and  nothing 
has  pi5\ed  a  baniur  to  them  having  been  as  destiiictne 
on  islands  in  the  n\ei  aa  elsewheie  One  thud  of  the 
cotton  eiop  has  been  deotiojed  Nothing  of  the  kind  has 
oceuired  m  thnt\  jears  past  to  my  hnowledge  The  lai\a 
IB  reddish  blown  with  distinct  blick  spots  the  doisal  line 
being  streaked  with  yellow  and  black  It  hibernates  as  a 
moth  The  presence  of  this  catei-pillar  in  the  "W  est  Indies 
caused  the  eulf nation  of  cotton  to  be  abandoned  The  same 
oi  another  species  also  appears  often  m  Guiana  and  other  parts 
of  South  America.  A  good  remedy  against  the  worm  is  a  mix- 
ture of  two  parts  of  eai'bolic  acid  with  100  of  water,  to  be 
sprinkled  on  the  leaves  of  the  plant.  Heliotliis  lias  pubescent 
antennte,  the  thorax  and  abdomen  are  smooth,  and  the  fore 
wings  slightly  acute  at  tip.  Tlie  larva  is  elongated,  but  not 
attenuate,  with  a  lai'ge  head  and  distinct  lines  along  the  body. 
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It  feeds  exposed  on  low  plants,  preferring  the  flowers.  The 
pupa  is  conical  and  subterranean.  U.  armigera  Linn.  (Fig. 
244;  a,  larva)  is  the  "boll 
worm"  of  the  Southern  States, 
80  destructive  to  cotton  crops. 
Kiley  states  that  it  also  feeds 
on  the  fruit  of  the  tomato,  and 
in  Southern  Illinois  on  the  siUi  5 
and  green  kernels  of  corn  and  ' 
also  the  phlox,  tomato  and 
corn-stalks,  and,  accordme  to 
Mr.  T.  Glover,  it  bores  into  the 
pumpkin.     Mr.    Eiley,    in    the  ^^^-  ^'*- 

"Prairie  Farmer,"  describes  H.  p7ihia:'phaga  Gi-ote  under  the 
name  of  the  "Phlox  worm"  (Fig.  245,  and  larva).  He  states 
that  there  are  two  broods  in  a  year,  the  iirst  appearing  in  July, 
^^i^^^^^Sj  and  becoming  moths  by  the  middle  of  August, 
^^—Z^^^^j  the  second  passing  the  winter  in  the  chrysalis 
^^^I:::^^^-?'  state.  The  eggs  are  deposited  singly  on  all 
Fig.  M3.  portions  of  the  plant,  and  the  caterpillar, 

when  about  to  become  a  chrysalis,  enters  the  ground,  and  in- 
terweaves grain's  of  sand  with  a  few  silken  theads,  forming  a 
veiy  slight  elastic  cocoon."  The  genua  HeJ-ioch^lua  differs 
ft'om  Hehothis  in  its  broader  and  shorter  wings  and  its  vena- 
tion. H.  paradoxus 
Grote  (Fig.  246,  vena- 
tion of  fore  wing)  it 
pale  testaceous  moth,  j 
with  the  fore  wings  | 
darker.  It  inhabits " 
Colorailo  Tei-ritory, 

Anarta  is  rather  a 
small  moth,  with  a 
hairy  body  and  small 
head ;  the  fore  wings  Fig  345 

are  thick  and  velvety,  with  confu&ed  marliings,  and  the  hind 
wings  are  jellow  or  white,  often  bordered  with  black.  The 
larva  is  short  and  smooth  in  repose,  with  the  anterior  portion 
of  the  body  bent  under  the  breast.     The  pupa  is  enclosed  in  a 
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cocoon  of  silk  mixed  with  earth.  The  genus  is  arctic  or  sub- 
arctic, and  inhabits  Alpine  summits.  A.  algida  Lefehvre  in- 
habits Labrador  and  Lapland.  A  closely  allied  and  undescribed 
species,  seems  to  be  peculiar  to  the  summit  of  Mount  "Wash- 
ington, N,  H.,  where  it  h!»  been  detected  by  Mr.  Sanborn. 

Xantkoptei-a  seiimrocm  Guente  (Plate  8,  %.  3 ;  a,  larva)  is 
brown,  with  the  base  of  the  wings  saftl'on  yellow ;  it  expands 
a  little  less  than  one  inch.  Dr.  A.  W.  Chapman,  of  Appalachi- 
cola,  Fla,,  states  in  a  letter  to  Mr.  Sanborn,  that  the  larva 
feeds  on  the  leaves  of  the  Pitcher  plant,  Sarracenia.  It  is  red 
and  cylindrical,  with  short  black  tubercles  on  the  top  of  each 
segment,  and  a  black  cylindrical  spine  on  each  side  of  the 
four  basal  rings  of  the  abdomen,  sunnounted  by  fine  hairs. 
It  does  not  spin  a  cocoon  but  hangs  loosely  by  a  few  silken 
threads  within  the  pitcher-like  leaf,  and  the  moth  is  the  only 
insect  that  can  get  out  of  the  bristly  and  naiTow  opening  of 
the  "pitcher." 

The  little  slender-bodied  genus  Erastria  bas  filiform  antennie 
and  a  slender  crested  abdomen,  with  the  usual  lines  and  dots 
quite  distinct.  The  larva  is  smooth  and  slender,  with  only 
three  pairs  of  abdominal  legs.  The  pupa  is  enclosed  in  a  co- 
coon among  leaves  or  moss.  E.  cameola  Guenee  is  a  common 
species,  with  the  outer  edge  of  the  fore  wings  flesh  colored. 

In  Brephos  the  hind  wings  are  bright  orange,  the  body  is 
hairy  and  the  antennte  are  ciliated ;  the  abdomen  is  slender, 
and  the  wings  are  broader  than  usual.  The  larva  is  smooth, 
elongate,  with  sixteen  legs,  tJiough  the  first  two  abdominal 
pairs  are  useless  for  walking,  hence  the  larva  bas  a  semi- 
looping  gait.  It  feeds  on  trees  and  makes  a  slight  cocoon 
in  moss  or  under  bark.  B.  infans  Moschler  inhabits  Labrador 
and  New  England.  It  flies  early  in  April  before  the  snow  has 
left  the  ground. 

Catocala  is  a  beautiful  genus,  the  species  being  numerous 
in  this  country  and  of  veiy  large  size,  often,  expanding  three 
inches  or  more ;  the  wings  are  broad,  and  in  repose  form  a 
very  flat  roof.  The  larva  is  elongate,  slender,  flattened  beneath 
and  spotted  with  black,  attenuated  at  each  end,  with  fleshy 
filaments  on  the  sides  above  the  legs,  whde  the  head  is  flat^ 
tened  and  rather  forked  above.     It  feeds  on  trees  and  rests 
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attached  to  liie  tranks.  The  pnpa  is  covered  with  a  bluish 
eiflorescence,  enclosed  in  a  slight  cocoon  of  silk,  spun  amongst 
leaves  or  hark,  C  ptatrix  Gi-ote  is  brown  on  the  anterior 
wings  and  varied  with  black,  wliile  the  hind  wings  are  yellow 
with  a  bi-oad  median  and  mai^nal  band.  It  is  common  in  the 
Middle  and  Eastern  States. 

C.  vMronia  HiJbner  (Plate  8,  flg.  i ;  a,  larva)  expands  two 
and  a  half  inches  and  is  of  a  rich  umber  color,  with  a  bi-oad 
ash  stripe  along  the  middle  of  the  wings,  not  extending  to- 
wards the  apex,  which  is  brown.  The  bind  wings  are  deep  red, 
dusky  at  base,  with  a  median  black  band,  and  beyond  is  a  red 
band  a  little  broader  than  the  dark  one,  while  a  little  less  than 
the  outer  third  of  the  wing  is  blackish.  The  larva  feeds  on 
the  Canada  plvim.  It  is  gray  with  black  punctures,  and  the 
head  is  edged  with  black.  The  segments  are  transversely 
wrinlded,  and  on  each  one  are  two  whitish  and  two  brownish 
papillffi ;  the  two  brown  ones  on 
the  eleventh  ring  ai-e  much   en-  (  Ol)  0^ 

larged,  and  on  the  ninth  ring  h 
small    brownish    hum.     On    the 
sides  of  the  body,  before  the  spir- 
acles is  a  line  of  light  pink  flla-  ^''"-  '^*'- 
ments  iiinging  the  scalloped  sides.     On  July  15th  the  laiva 
changed  to  a  chrysalis  in  an  earthen  cocoon,  and  the  moth  ap- 
peared on  the  '2d  of  August. 

Drasteria  is  a  small,  grayish  motb,  with  two  geminate  black 
dots  near  the  apex,  and  a  broad  diffuse  line  on  the  fore  wiiig. 
The  larva  is  a  looper,  and  the  body  is  attenuated  at  each  end. 
D.  erechtea  Cramer  flies  very  abundantly  in  grass  lands  in  May 
and  early  summer.  Mr.  Saunders  informs  me  that  the  larva 
(Fig.  247}  is  "one  and  a  quarter  inches  long  and  walks 
like  a  geometer ;  the  body  is  thickest  in  the  middle,  being 
somewhat  smaller  towards  the  head,  but  tapering  much 
more  posteriorly,  while  the  head  is  not  large  and  is  rather 
flattened  in  fi'ont  and  is  pale  brown,  with  daiker  longi- 
tudinal lines.  Tlie  body  above  is  reddish  brown,  with  many 
longitudinal  darker  lines  and  stripes ;  there  is  a  double  whitish 
dorsal  line,  with  a  stripe  on  each  side  of  the  darker  shade, 
another  stripe  of  the  same  hue  on  each  side  close  to  the  stig- 
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mata  and  between  tliese  ahipcs  aie  faint  longitudinal  lines- 
It  fed  on  clovei  and  nent  into  the  cluT'iali^  state  Sept    21st." 

The  two  lemamiiig  geneia  ha\e  bioad  wings  aul  aie  bla<:b- 
iih  with  nnmeicus  tian'!\er&e  wa^ed  Iine^  The  edges  of  the 
wing9  are  scalloped  the  pilpi  lie  very  long  an  1  the  head  nar- 
low  between  the  ejei  thus  showing  then  iflinitiet.  to  the 
Pha^an  dm  The  species  ot  IIom,o}tera  aie  ol  a  dark  ash 
color.     H.  lunata  Dnny  has  a  lunate  discal  spot. 

JErebvs  is  a  gigantic  motb,  with  the  outer  margin  very 
oblique  and  a  large,  incised,  discal  spot  and  subluiiate  margi- 
nal spots.  Our  large,  blackish  species,  dai'k  as  night,  is  Ere- 
bus odora  Diiuy  ;  it  expands  about  five  inches.  The  magnifl- 
cent,  pale  gray-  Erebus  Agrippina  Cramer  (E.  atrix  of 
Fabricius)  inhabits  Brazil ;  it  expands  neai'ly  ten  inches. 

Phal^nid^  Latreille  (Geometridte).  The  Geometrids  are 
easily  known  by  their  slender,  finely  scaled  bodies  and  broad 
thin  wings,  which  in  repose  axe  not  folded  roof-like  over  the 
body,  but  are  spread  horizontally  and  scarcely  overlap  each 
other.  The  antennse  are  usnally  pectinated.  They  are  deli- 
cate, pale,  often  greenish  or  yellowish  moths,  and  fly  more  by 
day  than  the  Noctiiids.  The  palpi  ai-e  short  and  slender,  and 
the  tongue,  or  maxilla?,  is  wealE  and  short. 

The  larvae  rarely  hai^e  more  than  ten  legs,  some  having  four- 
teen, and  a  few  (Metrocampa  and  EUopia)  twelve.  Thus  iVom 
the  absence  of  l^a  on  the  basal  rings  of  the  abdomen,  the  larvie 
are  loopers,  or  geometers,  as  grasping  the  object  on  which  they 
are  walking  with  their  fore  legs,  they  bring  the  hind  legs  close 
up  to  the  fore  legs,  thus  making  a  loop  like  the  Greek  letter 
Omega.  They  nsnally  let  themselves  down  by  spinning  a 
silken  thread,  hence  they  are  sometimes  called  "  Drop-worms." 
When  about  to  pupate,  the  larva  either  spins  a  slight,  loose, 
silken  cocoon,  or  conceals  itself  under  a  covering  of  leaves 
fastened  together  with  silk,  or  buries  itself  in  the  ground 
without  any  cocoon,  while  Harris  states  that  a  very  few  fasten 
themselves  to  the  stems  of  plants  and  are  changed  to  chrysa- 
lids,  which  hang  naked  and  suspended  by  the  tail.  The  pupa 
is  long,  slender,  eouical,  generally  smooth,  sometimes  with 
lateral  protuberances  on  the  head,  and  usually  dark  brown,  but 
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often  variegated.  The  species,  of  whiclt  there  are  about  1,800 
described,  ai'e  widely  distributed,  and  more  are  found  in  the 
arctic  regions  than  of  the  preceding  family. 

We  place  at  the  head  of  this  family  the  geuns  Urania  and 
its  allies.  From  their  large  size,  splendid  colors,  swallow- 
tailed  wings,  the  fore  pair  of  which  are  elongated  towards  the 
tips,  while  the  outer  edge  is  very  oblique,  as  in  Papilio ;  their 
habit  of  flying  by  day  and  other  resemblances  to  tlie  buttei-- 
fliea  Latreille  placed  them  among  the  butterflies  immediately 
after  the  Hesperians.  They  have  also  been  supposed  to  belong 
to  the  same  group  as  Castnia,  but  the  shape  of  the  head,  the 
long  geometrifoi'm  antennEe,  the  palpi  ar.A  the  conical  pupa  and 
other  characters  ally  them  with  the  Urapteryx  and  the  higher 
Phalsenidse.  Urania  Leilus  is  velvet  black,  the  fore  wings 
crossed  by  emei'ald  green  strife,  and  the  hind  edge  of  the  hind 
wings  are  banded  witii  light  blue  and  golden,  while  the  fringe 
and  long  tail  are  white.     It  is  found  in  Surinam  and  Brazil. 

Urapteryte  is  a  true  Geometrid,  with  very  square  hind  winge 
extending  beyond  the  abdomen,  with  their  outer  mai^in  pro- 
longed into  a  short  tail.  U.  poUtia  Cramer  is  a  yellow  species 
found  in  Mexico  and  the  West  Indies,  The  larva  of  the 
European  U.  sambucaria  feeds  on  the  oak,  elder,  bramble, 
etc.,  and  is  elongate,  with  pi-ojections  from  tlie'  eighth  and 
twelfth  segments.  The  pupa  is  elongate  and  eni^losed  in  a  net- 
like cocoon  suspended  by  threads. 

In  Gkn&rodes  the  hijid  wings  are  still  angulated,  the  angle 
reaching  beyond  the  tips  of  the  abdomen  ;  the  falcate  apex  of 
the  fore  wings  is  acute,  and  the  outer  margin  is  entire  and 
angulated  just  above  the  middle.  The  species  are  usually  pale 
ochreous,  with  short  transverse  strigfe  and  two  dai'ker  lines, 
the  outer  one  of  which  is  obtusely  angulated  just  before  the 
apex,  C.  transversata  Drui-y  is  a  pale  ochveous  species,  which 
we  have  found  resting  on  red  maple  leaves. 

The  genus  Angerona  comprises  the  single  species  A.  croca- 
taria  Fabr.,  the  larva  of  which  (Plate  8,  fig.  5«)  we  have  found 
feeding  on  the  cultivated  strawberry  during  the  last  of  June. 
It  is  an  inch  and  a  half  long  and  when  at  rest  extends  itself 
straight  out.  The  body  gradually  increases  in  size  to  the  first 
pair  of  abdominal  legs.    The  head  is  flattened  so  as  to  bo 
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square  above,  and  whitish  green,  with  three  longitudinal  brown 
lines.  The  prothoradc  ring  is  concolorous  with  the  head,  from 
which  two  brown  lines  extend,  forming  an  inverted  V  on  the 
hinder  edge.  The  body  ia  pale  grass  green  above,  with  the 
sides  bulging.  There  are  four  minute  black  dots  on  each  ring, 
a  whitish,  indistinct  subdorsal  line,  and  a  lateral  white  line  ex- 
tending to  the  sides  of  the  anal  lege.  The  body  is  gi'eenish 
white.  The  moth  (Plate  8,  flg.  5,-  male)  is  of  a  rich  yellow, 
with  brown  patches  on  the  wings,  and  appears  in  July. 

In  Endropia,  which  is  closely  allied  to  Chterodes,  the  outer 
edge  of  the  wings  is  deeply  notched.  E.  tigrinaria  Guen^e 
is  dirty  ocbreous,  the  wings  being  sprinkled  with  black ;  the 
outer  line  is  nearly  straight,  ferruginous,  paler  within,  with 
some  submarginal  spots,  and  the  basal  line  on  the  fore  wings 
is  angulaied,  while  the  apex  is  pale  and  margined  externally 
with  blackish. 

Metroeafupa  is  pearly  white,  with  the  wings  a  little  bent  in 
the  middle.  M.  perlata  Gueu.  is  pure  white,  with  two  darker 
oblique  lines  not  angulated ;  it  is  found  not  uncommonly  north- 
ward. The  laiTa  of  the  English  M.  margaritata  has  twelve 
legs,  and  like  Catocala  has  fleshy  filaments  on  the  sides  just 
above  the  legs.    The  pupa  lives  on  tlie  surface  of  the  earth. 

Ellopia  has  pectinated  antennfe  and  exceedingly  thin  trans- 
parent wings,  which  are  angulated  in  the  middle  of  the  outer 
edge,  and  with  an  inner  and  outer  line,  the  latter  bent  nearly 
at  right  angles.  The  lajTa  has  twelve  legs,  but  is  smooth. 
The  English  E.  fasciana  feeds  on  Acs.  Ellopia  flogitiaria 
Guen^e  is  pale  ashen  ochreous,  with  the  speckles  and  two  bands 
pale  brown.     It  expands  from  six  to  eighteen  lines. 

In  Ouberodes  the  antennie  are  broadly  pectinated,  and  the 
apex  of  the  fore  wings  is  neai-ly  rectangular.  The  species 
are  pale  oclu-eous  with  thick  wings,  and  the  outer  line  termi- 
nates near  the  apex.  C,  metrocamparia  Guente  is  common 
northwards;  with  a  blackish  diseal  dot  and  outer  duslty  line 
arcuated  and  margined  with  white. 

The  genus  Nematocampa  is  chai'acterized  by  the  four  fila- 
ments on  the  back  of  the  liu-va.  2f.  JUamentaria  Guen.  {Plate 
8,  flg.  7 ;  7  a,  larva)  is  a  small  moth  of  a  pale  ochreous  color, 
with  reddish  brown  lines  and  dots,  a  ring  in  the  diseal  space. 
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and  just  beyond  a  dark  leail-colored  band  wliich  becomes  a 
broiid  squarish  patch  on  the  inner  angle,  andtihich  is  continu- 
ous with  a  broad  band  of  the  aame  color  on  the  hind  wings. 
It  expands  three  quarters  of  an  inch.  Its  singular  larva  we 
have  found  feeding,  late  in  June,  on  the  sti'awberry.  It  is  .70 
of  an  inch  long,  cjlindiical  and  with  two  pairs  of  long  curled 
filaments,  situated  on  the  third  and  fifth  abdominal  rings  re- 
spectively ;  its  general  color  is  wood  gi-ay,  and  the  pupa  is 
pale  reddish  gray.    The  moth  appeared  on  the  27tb  of  July. 

The  genus  Abraxas,  to  which  our  cuiTant  worm  belongs,  may 
he  known  by  the  whitish  or  ochreous  wings  being  covered  with 
dark,  often  pai'tially  ti-ansparent  blotches,  and  the  laiTa  being 
gaily  speckled  with  black  and  golden  spots.  A-  rihearia  Fitch 
is  ochre-yellow,  with  two  rows  of  daik  spots,  the  inner  row  be- 
ing incomplete  and  the  outer  row  with  a  lai^e  blotch  in  the 
middle  of  the  wings.  As  soon  as  the  leaves  of  the  currant 
and  gooseberry  are  fairly  expanded,  late  in  May  or  eai'ly 
in  June,  the  young  caterpillar  may  be  found  busily  eating 
them.  In  about  thi-ee  weeks  after  hatching  it  becomes 
fuliy  grown,  being  about  an  inch  long,  and  bright  yellow 
with  black  dots.  The  chrysalis  may  be  fonnd  under  the 
bushes,  either  upon  the  ground  or  just  undei-  the  surface. 
In  two  weeks  after  pupating  the  yellowish  moth  may  be  seen 
flying  about  the  garden.  Eiley  states  that  by  sprinkling 
powdered  hellebore  npon  the  leaves,  or  applying  a  solution  of 
eight  or  twelve  ounces  to  a  bucket  of  water,  the  larvie  will 
be  killed,  while  hand-picking  and  shaking  the  bushes  will  also 
reduce  their  numbers. 

The  genus  Ennomos  is  stouter  and  much  more  hairy  than 
any  of  the  preceding  genera  ;  the  anteiinsE  ai'e  Well  pectinated 
in  the  male,  the  wings  are  not  so  broad  as  usual  and  are  den- 
tate. The  larva  is  rather  long  and  twig-like,  either  smooth  or 
humped,  and  spins  a  cocoon  consisting  of  leaves  drawn  to- 
gether by  silk.  E.  magnaria  Guen.  is  yellow,  punctured  with 
black,  with  two  dusky  lines,  and  the  fringe  is  partly  blackish. 
,  E.  subsignaria  Hiibner  (Fig.  248,  moth ;  Plate  8,  flg.  6,  larva) 
is  a  delicate,  white,  widely  distributed  species,  and  in  the  city 
of  New  York,  where  it  is  free  from  the  attacks  of  its  natural 
enemies,  it  is  very  destruetii'C  to  the  elm  trees. 
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A  writer  in  the  "Practical  Entomologist"  (vol.  i,  p.  57)  states 
that  the  caterpillars  arc  hatched  as  soon  as  the  leaves  unfold, 
and  live  unobserved  for  a  week  or  so  in  the  young  shoots  in 
the  tree-tops,  and  when  half  grown  are  seen  crawling  about  the 
tree.  Towards  the  end  of  June  they  pupate,  and  in  atout  a 
week  after  the  motli  appears.  The  importation  of  the  English 
sparrow  is  said  to  have  very  effectually  checked  the  ravages  of 
this  caterpillar,  which  may  be  recognized  .by  its  resemblance  'to 
the  twigs  of  the  ti'ee  on  which  it  feeds,  while  its  rather  large 
head  and  the  terminal  ring  of  the  body  are  bright  red. 

In  Amphidasys  the  body  is  very  stout  and  the  triangular 
wings  are  inclined  to  be  small  (in  Nyssia,  an  European  genus, 
tJie  female  has  minute  rudimentary  wings)  and  nairow,  while 
the  antennte  are  broadly  pectinated.    The  lan-a  is  stout,  twig- 
I  like,   being    dark    brown    and 
varied ;   it  is  swollen  at  each 
^nd,  and  the  head  is  often  bifid. 
I  The  pupa  is  subterranean,  Snch 
]  are  thte  habits  of  A.  cognataria 
I  Gueii,  which  is  white  and  very 
I  thickly    sprinkled    with    ashy 
I  black.       We   have   found    the 
irva  feeding  on  the  "Missouri 
'^''^'  ^^'  currant,"    the  gooseberry,  and 

the  red  Spii-aea,     It  went  into  the  pupa  state  on  the  22d  of 
September, 

Boannia  has  pectinated  antenna;,  the  tip  being  generally 
simple,  while  the  abdomen  is  rather  slender  and  the  wings  are 
dusky  gray  and  crossed  by  dentate  lines.  The  lai-va  is  twig- 
like, elongate,  with  small  humps  and  lateral  projections,  and 
lives  on  trees.  The  pupa  is  subterranean.  B.  <piophcma  Guen. 
is  ashen,  the  wings  clouded  with  fuscous,  and  dusted  with  black 
scales,  with  four  black  dentate  lines.  A  species  of  Butirndn, 
figured  by  Mr.  Glover,  "  eat«  the  flowers  of  the  cotton,  being 
found  early  in  October,"  The  larva  is  of  the  same  thickness 
thi-onghout,  with  a  rather  lai^e  head  angulatcd  above,  and  two 
tubercles  near  the  tip.  It  is  brown,  with  a  double  lateral 
pale  stripe.  The  chrysalis  is  brown  and  enclosed  in  an  under- 
ground cocoon.    The  moth  expands  neai'ly  an  inch  and  a  half, 
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and  is  aah  colored,  sprinkled  densely  witli  bvown  speclsles,  with 
three  aiigulated,  transverse,  blaeic  stripes. 

Geometra  and  its  allies  (Nemoria,  lodia,  and  Raclieospila), 
have  smooth,  round  or  angular,  entire  wings,  which  are  green, 
often  with  whitish  lines.  6eometi-a  is  the  largest  genus;  "it 
has  pectinated  antennee,  and  the  larva  is  rather  short,  downy, 
with  several  dorsal  humps.  The  pupa  is  enclosed  In  a  trans- 
parent cocoon  amongst  moss."  (Stainton.)  G.  ii-idaria  Guen. 
is  pea  green,  with  two  broad  bands,  and  the  costa  of  the  fore 
wings  is  white  sprinkled  with  rust  red. 

A  great  many  species,  often  difficult  to  identify  from  the 
sameness  in  their  markings,  are  comprised  in  the  genus  Acida- 
lia,  which  is  known  by  its  rather  thin  wings,  with  the  edges 
listially  entire,  and  with  stripes  and  bands  and  other  markmgs 
common  to  both.  The  hind  wings  are  often  slightly  angnlated. 
The  lai-va  is  smooth,  slender,  and  feeds  concealed  under  low 
plants.  The  pupa  is  subteri'anean,  or  lives  in  a  cocoon  among 
leaves.  A.  nivoaaria  Guen.  is  pure  white.  A.  &tvudeata  Guen. 
is  whitish  yellow ;  its  wings  are  speckled  with  brown,  and 
with  pale  lines  and  submarginal  spots. 

Macaria  is  easily  recognized .  by  its  falcate  wings,  which 
have  a  rounded  excavation  below  the  hooked  tip,  and  there  is 
a  rather  prominent  angle  on  the  hind  wings. 
There  are  usually  two  large  blotches,  one  in 
the  middle  of  the  wing,  and  the  other  on  the 
outer  third  of  the  costa.  The  larva  is  father  ■ 
short  and  smooth,  and  feeds  on  trees  and 
shrubs.  The  pupa  is  protected  by  a  coeoon. 
Guen.  is  gray,  with  indistinct  darker  bands  and  minute  black 
speckles,  with  a  i-ust  red  costal  spot  in  front  of  a  black  discal 
spot. 

Zerene  is  a  beautiful  genus,  with  feathery  antennfe  and  broad, 
thin,  white  wings.  Z.  catenaria  Drnry  is  white  with  black 
discal  dots,  and  two  black  scalloped  lines.  The  larva  is  a  gen- 
era! feeder,  eating  sedges,  the  goldenrod,  blueberry,  waxwork, 
and  according  to  Mr.  Fish,  is  injurious  to  the  cranberry.  It  is 
a  pretty  caterpillar  (Fig.  249)  and  is  straw  colored,  the  seg- 
ments being  wrinkled  and  thickened,  with  two  subdorsal  darker 
threads ;  the  head  is  yellow  with  six  black  dots ;  the  spiraetes 
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are  black,  situated  in  a  wliite  field,  and  witli  a  black  dot  on 
each  side.  In  Maine  it  pupates  about  the  middle  of  August, 
making  a  thin  gauzy  cocoon,  consisting  of  yellowish  green 
silken  threads.  Tiie  papa  is  white,  with  scattered  black  dots 
and  black  stripes;  it  remains  thirty-two  daj-s  in  the  pupa 
state,  the  moth  appearii^  during  the  middle  of  September. 

In  Anisopteryx  the  male  antenuEe  are  simply  pubescent,  the 
wings  are  ample,  and  rounded  at  the  tip,  while  the,  hind  wings 
are  rounded.  The  female  is  wingless,  the  head  small  and  the 
body  is  oval.  The  male  of  A.  vemata  Peck  (Plate  8,  flg.  9  ; 
9a,  female;  db,  larva),  the  moth  of  the  Canker  worm,  is  ash 
colored,  with  a  whitish  costal  spot  near  tlie  tip  of  the  fore 
wings  which  are  crossed  by  two  jagged  whitish  bands  dotted 
with  black  on  the  outside ;  they  expand  about  one  inch  and  a 
quarter.  In  the  eai-ly  spring  ajid  late  in  antumn  the  male  flies 
about  and  couples  with  the  wingless  female,  which  lays  a  patch 
of  short,  cylindrical  eggs,  from  sixty  to  one  hundred  or  more, 
arranged  in  rows,  and  glued  to  the  surface  of  the  bark.  The 
larvie  hatcli  from  tJie-first  to  the  middle  of  May,  or  as  Hams 
states,  about  the  time  of  the  flowering  of  the  red  currant,  and 
the  leaving  out  of  the  apple  tree.  Almost  before  the  presence 
of  the  larvae  is  known  they  often  nearly  strip  an  orchard  of  its 
leaves.  They  also  attack  the  cherry,  plum,  elm,  and  other 
trees  'and  shrubs.  The  canker  worm  (Plate  8,  flg.  96)  when 
mature  is  about  an  inch  long,  ash  colored  on  the  back,  black 
on  the  sides,  and  beneath  yellowish.  It  vai-ies  greatly  in  the 
iutensity  of  its  markings.  It  ceases  eating  when  four  weeks 
old,  and  late  in  June  ci'eeps  down,  or  lets  itself  down-  by  a 
thread,  and  burrowing  from  two  to  six  inches  in  the  loose  earth, 
there  forais  a  rude  earthen  cocoon,  fastening  the  grains  of  earth 
together  with  silk.  Twenty-four  hours  after  the  cocoon  is  fin- 
ished the  worm  becomes  a  chrysalid,  which,  in  the  male,  is 
slender,  i-ather  pointed  in  front  and  light  brown  in  color.  Com- 
ing forth  in  the  autumn  and  following  spiing,  its  progress  up 
the  tree  can  be  arrested  by  the  application  of  coal  oil  or  prin- 
ter's ink,  by  the  well  known  methoiis,  around  the  trunk,' while 
the  bunches  of  eggs  should  be  piclied  off  and  burnt.  The  A. 
pometaria  Harris  is  as  abundant  af  A.  vernata ;  it  has  thinner 
wii^s,  wanting  the  whitish  bands  and  spot,  and  having  an 
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oblique,  dusky,  apical  line.  We  arc  inclined  to  think  that  it  ia 
simply  a  variety  of  A.  vernata.  Harris  has  detected  an  ich- 
neumon parasite  which  preys  upon  the  canker  worm,  and  a 
species  of  Tachina  also  attacks  the  caterpillai's,  and  we  have 
noticed  a  rainute  species  of  Platygaster  (Fig.  134),  first  dis- 
covered by  Herrick,  ovipositing  in  its  eggs.  The  Calosomas 
also  devour  them,  and  probably  other  ground  beetles ;  and  cer- 
tain wasps  (Eumenes)  store  their  nests  with  them.  (Harris.) 

Allied  to  the  canker  worm  is  the  Hybernia  tiliaria  Harris,  the 
male  of  which  ia  much  larger  and  has  feathered  antennee.  The 
female  is  larger  and  slenderer  than  that  of  the  canker  wonn, 
and  aloi^  the  back  are  two  rows  of  black  dots  on  a  pale  gray- 
ish ground.  The  moth  flies  late  in  the  autumn.  The  larva  is 
bright  yellow,  with  ten  crinkled  black  lines  along  the  top  of  the 
back,, and  is  an  inch  and  a  quarter  in  length.  It  feeds  on  the 
lime,  apple  and  elm,  and  is  sometimes  very  destructive. 

Ewpithecia,  is  a  diminutive  form,  with  very  small  rounded 
hind  wings,  while  the  fore  wings  are  much  elongated  towai-ds 
the  apex,  and  at  rest  both  pairs  are  spread  out  and  pressed 
closely  to  the  surface  on  which  the  moth  rests.  The  iari'a  is 
rather  short,  stiff,  often  marked  with  dorsal  lozenges,  and  the 
head  is  small,  and  rounded.  It  feeds  on  trees  or  low  plants ; 
sometimes  on  seeds  of  plants.  The  pupa  is  slender,  conical  and 
pointed.  E.  miaendata  Grote  is  clear  silky  grayish,  with  a 
black  interrupted  outer  line  and  a  grayish  fringe,  interrupted 
with  black. 

Cidaria  numbers  many  species  in  which  the  antenme  of  the 
male  is  simple  or  slightly  pubescent,  and  the  i'ore  wings  are 
rather  pointed  at  the  tip,  while  the  hind  wings  ai-e  rounded. 
The  larva  is  elongate  and  slender,  with  the  head  otten  notched. 
It  feeds  on  trees  or  shrubs,  and  the  popa  is  of  variegated 
colors.  Oidaria  diverailinmta  Hiibn.  (Plate  8,  flg.  10,  10a, 
larva)  is  yellowish  ochreous,  with  brownish  angular  lines,  and 
at  rest  the  abdomen  is  curved  over  the  back,  Mr.  Saunders 
has  found  the  lari'a  feeding  on  the  woodbine.  According  to 
his  notes  "the  body  above  is  dark  brown,  with  a  slightly 
reddish  tint,  and  patches  of  a  darker  shade  along  the  dorsal 
region,  being  the  color  of  the  twigs  of  its  food  plant.  It 
remains   in   the  pupa  state  about  a  week,"     We  have  also 
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found  both  brown  and  green  specimens  feodbig  on  the  grape 
Tine  ill  midsummer.  The  worms  can  be  removed  by  hand-pick- 
ing as  they  are  rather  conspicuous  objects.  A  larva,  probably 
of  Cidaria,  has  been  found  hy  Mr.  W,  C.  Fish,  stripping  the  cran- 
berry plants  in  Harwich,  Maas.,  late  in  August.  Mr.  Fish 
writes,  "I  have  never  met  them  that  I  am  aware  of  before,  but 
on  one  bog  in  this  place  they  destroyed  nearly  two  acres  of 
cranberry  vines,  eating  off  all  the  green  leaves,  the  bog  being 
as  black  in  spots  as  though  a  Are  had  been  over  it,"  They 
were  not  numerous  elsewhere  in  that  town,  but  may  prove  at 
times  to  be  a  great  pest  to  cranbeny  growers.  We  failed  to 
rear  the  larvae  sent  by  Mr.  Fish,  They  aj'e  about  the  size  of 
the  canker  worm.  The  head,  which  is  no  wider  than  the  rest 
of  the  body,  is  deeply  indented,  on  each  side  rising  into  a  tu- 
bercle ;  the  anal  plate  is  long,  acute,  and  beneath  it  ai'e  two 
minute  acute  tubercles,  tinged  with  reddish.  It  is  dull  reddish 
brown,  simulating  the  color  of  the  twigs  of  the  cranbeny,  and  is 
finely  lineated  with  still  darker  lines.  The  head  is  speckled  with 
brown,  with  a  conspicuous  transverse  band  across  the  vertex, 
and  two  rows  of  pale  spots  across  the.ftont.  Just  abovethe 
spiracles  is  a  broad  dusky  band.  Beneath,  the  body  is  paler, 
with  a  mesial  clear  line  edged  with  brown.  It  is  .80  of  an  inch 
in  length.  Mr.  Fish  states  that  the  owner  of  the  bog  flowed  it 
with  water  so  that  it  was  completely  covered  and  the  woi-ms 
were  killed.  This  is  a  rapid  and  the  most  cflfectual  way  to  ex- 
terminate insects  ravaging  cranbeny  lots. 

PniALiD^E  Latreille.  The  Snout-moths,  so  called  from  their 
very  long  and  slender  compressed  palpi,  are  very  easily  recog- 
nized by  this  character  alone.  The  more  typical  forms  have 
triangular  fore  wings,  and  a  slender  abdomen  and  long 
slender  legs,  the  front  pair  of  which  are  often  tufted.  They 
are  usually  dull  ash  gray,  with  a  marked  silken  lustre.  The 
larger  genera,  Hypena  and  Herminia,  etc.,  ai-e  "called  Deltoids, 
as  when  at  rest  the  wings  form  a  triangle  of  the  foi-m  of  the 
Greek  letter  Delta,  Their  antennse  are  sometimes  pectinated 
in  the  male.  They  are  usually  gregarious  in  their  habits,  and 
often  extremely  local.  They  haunt  moist  grassy  places,  are 
readily  disturbed  by  day,  and  fly-  before  dusk,  while  some  are 
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trne  day-fliers.  The  larvse  are  generally  known  by  their  remark- 
ably glassy  ajjpearauce,  and  tbe  few  hairs  on  them  have  an  un- 
usually bristly  look.  Many  spin  a  cocoon.  The  pupa  is  long, 
slender,  and  conical. 

The  largest  form  is  Mypena,  in  which  the  male  antenna;  are 
hairy,  and  the  palpi  are  long,  ascending,  and  the  fore  legs  are 
not  tufted,  and  there  are  often  slight  tuft^  of  raised  scales  on 
the  fore  wings.  The  larva  is  elongate,  cylindrical,  with  four- 
teen legs,  and  feeds  on  low  or  climbing  plants,  making  a  slight 
cocoon  among  leaves. 

The  Hop  \'mo  moth,  H.  humuH  Harris  (Fig.  250  ;  a,  larva 
and  pupa)  is  very  destructive  to  the  hop.  It  ii  marbled  with 
gray  beyond  the  middle  of  the  fore  wings,  with  a  distinct 
oblique  gray  spot  on  the  tip  ;  they  are  crossed  by  two  wai  j 
blackish  lines  formed  of  elevated  black  tufta,  and  there  are  two 
similar  tufts  in  the  middle  of  the  wings  ;  it  expands  one  inch 
and  a  quarter.     The 


with   lather   convex 
rings,  and  with  long  Fig  250.  a 

sparse  hairs.  The  head  is  rather  large  and  deeply  divided  into 
two  lobes  by  the  median  suture ;  it  is  a  little  more  yellowish 
green  than  the  body,  which  tapers  gradually  towards  the  tad, 
while  the  anal  legs  are  long  and  alender,  there  being  but  two 
pairs  of  abdominal  legs,  so  that  the  caterpillar  walks  with  a 
looping  gait.  The  boily  is  striped  with  a  narrow  whitish  line, 
edged  broadly  below  with  dusky,  and  with  two  white  lines  on 
the  sides  of  the  body,  though  specimens  vary  in  the  number  of 
lines,  some  having  no  lateral  whitish  stripes.  It  is  .iS  of  an 
inch  in  length.  When  half  grown  the  larva  U  pale  livid  flesh 
color,  not  greenish,  with  a  broad  dark  doi'sal  line,  'bounded  on 
each  side  by  a  whitish  line.  It  is  double-bTOoded,  the  first  lot 
of  caterpillars  appearing  in  May  and  June,  the  moths  coming 
out  late  in  June  and  early  in  July ;  while  the  second  brood  of 
larvse  appear  in  July  and  August,  the  moth  flying  in  Septem- 
ber. It  is  very  active,  leaping  off  the  leaf  to  the  gi-ound  when 
disturbed.     When  fully  grown  it  forms  a  loose  silken  cocoon 
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within  a  folded  leaf  or  any  crevice,  the  moth  appearing  in  three 
weeks.  We  have  raised  a  species  of  Tachina  from  the  pupa. 
The  vine  should  be  showered  with  a  sohition  of  whale  oil,  and 
soapsuds,  and  the  plants  shaken  to  rid  tbcm  of  theae  peats. 
Herminia  differs  from  Hypena  in  ita  tufted  fore  legs  ;  the 
larva  is  short,  slender  towards  each  end,  covered  with  small 
spote ;  it  has  sixteen  legs,  and  feeds  concealed  among  dry 
leaves,  making  a  narrow  cocoon  among  them.  H.  juccliusi- 
olis  Gnenfie  is  one  of  our  most  common  species. 

Pyralia  has  narrow  wings,  the  fore  wings  being  oblong,  with 
distinct  lines,  and  the  palpi  are  short,  ascending.     The  Meal 
moth,  P.  fannaUs  Harris,  is  reddish  gray  at  the  base  and  hind 
edge  of  tht  foie  wings,  becoming  more  reddish  towards  the  tip, 
with   two   whitish    cross 
lines,  the  space  between 
ng     ochreous.       The 
'  laiva  is  dull  whitish,  with 
reddish    brown    head, 
md  having  reddish  pro- 
thoracic  and  anal  plates. 
It    feeds    on    straw    and 
corn,  and  Mr.  Eiley  has 
found  it  feeding  on  clover. 
The    Clover    worm, 
or  Asopia  costalis    Fabr. 
^'•'  -^1  (Fig.  251 ;  1,  2,  larva,  in 

different  poMtion- ,  3  7,  cocoon,  4,  pupa;  5,  6,  moth),  ac- 
cording to  Eiley,  "attacks  and  spoils  clover  for  feeding  pur- 
poses, both  in  the  stack  and  mow,  by  interweaving  and 
covering  it  with  abundant  white  silken  webs  and  black  excre- 
ment that  much  resembles  coarse  gunpowder.  The  parent  of 
tiiese  clover  worms  is  a  pretty  little  lilac-colored  moth,  with 
wide  golden  fringes,"  and  has  been  introduced  fi-om  Europe, 
The  moths  fly  late  in  June  and  in  July,  and  they  creep  into  all 
parts  of  the  stack,  as  the  larvte  have  been  found  eight  feet  from 
the  ground,  though  they  are  mostly  found  at  the  bottom.  The 
larva  is  three-fourths  of  an  inch  long  and  ia  dull  dark  brown, 
with  an  olivaceous  hue.  Mr.  Eiley  thinks  there  are  several 
broods  through  the  year,  and  suggests  as  a  preventative  to 
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stack  the  clover  on  a  good  log  or  rail  foundation  so  as  to  allow 
the  air  to  pass  up  through  from  beneath. 

In  Aglossa  pinguinalis  Hanis,  the  Grease  moth,  the  palpi  are 
rather  long,  the  fore  wings  are  gi'ayisb  brown  clouded  with  a 
darker  hue,  and  are  crossed  by  two  indented  lines.  The  iarva 
is  of  an  uniform  dark  brown,  with  a  darker  licad  and  protho- 
racic  plate,  and  feeds  on  greasy  horse  clothes,  etc. 

Another  species  of  Aglossa  (perhaps  A.  cupreahs)  has  been 
sent  me  by  Prof.  A.  E.  Verrill,  who  writes  me  that  the  lai'va  does 
great  damage  to  the  old  leather  bound  volumes  in  the  libraiy 
of  Yale  College,  by  eating  out  great  patches  and  galleries  in 
the  leather  covera,  and  also,  in  some  cases,  some  of  the  glue 
and  pasteboard.  It  spins  a  silken  cocoon.  The  moth  (Plate  8, 
fig.  20)  differs  from  A.  pinguinalis  by  the  hind  wings  being 
pale  whitish  gray,  instead  of  grayish  brown.  The  palpi  have 
the  third  joint  one-thh-d  as  long  as  the  second.  It  is  ] 
brown,  with  a  slight  reddish 
tinge,  and  the  wings  are 
crossed  by  two  pale  bands, 
with  several  pale  costal 
spots.  The  outer  band  is 
heaviest  on  the  costa  and 
inner   angle,    and  faint   in  Fig,  aoa, 

the  middle  of  the  wing.     The  hind  wings  are  pale,  shining 
whitish,  with  no  bands.     It  expands  .90  of  an  inch. 

In  Europe,  Mr.  Curtis  states,  the  Apliomia  colonella  Linn. 
(Fig.  252)  which  also  occurs  with  us,  is  a  formidable  foe  of  the 
humble  bee,  feeding  upon  its  honey.  When  fiiUy  fed  it  spins  a 
tough  web  of  a  close  woolly  texture,  in  which  the  caterpillar 
turns  to  a  chrysalis  (a).  "The  female  moth  creeps  into  the 
nest  in  June  to  deposit  her  eggs,  and  the  caterpillars  live  in 
■families  sometimes  of  five  hundred,  to  the  total  destruction  of 
the  progeny  of  the  poor  humble  bees.  The  moths  are  of  a  dirty 
wliite,  the  upper  wings  have  a  greenish  and  rosy  tinge,  with  a 
line  of  black  dots  round  the  margin,  a  whitish  space  near  the 
base,  and  two  black  lines  near  the  costa  in  the  male.  The  fe- 
male has  two  distinct,  indented,  transverse  bars,  and  two  black 
spots  .on  the  disc." 

Hydrocampa  and  its  allies  are  exceedingly  interesting  from 
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the  aquatic  habits  of  the  larvae,  which  remind  us  of  the  Caddia 
worms.  Calaelysta  is  at  once  Icnown  by  its  slender  body  and 
narrow  wings,  the  hinder  pair  of  which  have  a  i-ow  of  eye-Iilte 
spots  along  the  hind  margin.  The  larva  is  elongate,  with  a  palo 
head,  and  is  aquatic,  feeding  beneath  the  leaves  of  the  Duck 
weed,  living  in  a  cylindrical  silken  case  covered  with  leaves. 
The  pupa  has  a  long  ventral  projection,  and  is  enclosed  in  the 
case  of  the  larva,  O,  fvlicalia  Clemens  has,  on  the  outer  mai'- 
gin  of  the  hind  wings,  a  row  of  five  black  lunules  connected 
by  intermediate  metallic  violet  blue  spots,  and  behind  them  a 
i-ow  of  orange  yellow  dots. 

The  larva  of  Paraponyx  is  provided  with  branchise  and  spira- 
cles ;  the  pupa  residing  in  a  cocoon  among  leaves  under  water. 

Hydrocampa  has  lai^e  white  spots  on  the  outer  edge  of  the 
fore  wings.  The  larva  is  rather  thick,  attenuated  at  each  end, 
with  a  black  head.  It  is  aquatic,  living  in  a  flat  ease  under 
the  leaves  of  water  liBes.  The  pupa  resem- 
/  bles  that  of  Cataclysta. 

The    genus   Botya    (Fig.,  253)    includes 
many  species,  in  which  the  conical  abdomen 
i  longer  than  the  wings,  and  the    tip  of 
Fig,  M3.  the  front  pair  is  often  prolonged.    The  larva 

is  said  by  Stanton  to  be  lively,  attenuated  at  each  end  and 
semitransparent,  with  warty  spots.  It  feeds  in  rolled  up 
leaves.  The  pupa  is  elongate,  smooth,  enclosed  in  a  slight  co- 
coon among  leaves,  B.  verticalis  Albin  is  whitish,  with  the 
outer  edge  of  the  'fore  wings  dark  grayish.  The  larva  feeds  on 
the  nettle.     B.  aftwa  G.  and  E.  is  a  bright  yellow  species. 

The  genus  Desmia  is  at  once  known  by  its  resemblance  to 
Botys,  and  hy  its  black  body  and  wings,  spotted  with  broad 
white  patches,  while  the  male  antennie  are  swollen  in  the  middle. 
D.  maoilalis  Westwood,  the  Grape  leaf  folder,  is  shiny  black, 
with  a  white  fringe  on  its  wings,  which  are  spotted  in  the  mid- 
dle with  white  patches,  and  with  two  white  bands  on  the  abdo- 
men of  the  female.  It  is  found  chiefly  in  the  Southern  States, 
where  it  attacks  the  grape.  The  larva,  according  to  Eiiey,  who 
observed  the  moth  in  Southern  Illinois,  is  "glasa-green,  and 
folds  a  leaf,  or  attaches  two,  that  may  be  close  together,  by  aid 
of  a  few  silken  threads.     It  is  very  active,  jumping  and  jerk- 
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mg  it  the  least  touch  It  acquires  a  flesh  colored  hue 
piior  to  chingiug  to  a  ehrj^abs  which  it  UBuallj  does  Jn^t 
within  the  leal  Many  which  thus  changed  with  me  on  the 
2Ist  of  July,  Lecame  moths  on  the  29th  of  the  «ime  month  ' 

To  the  genua  Phycita  belongs  the  Apple  leif  ciumpler,  or 
P  ntbido  of  Walsh,  which  m  the  West  la  known  to  atiip  the 
trees  of  their  earlj  leaie"  It  draws  tlie  leaies  together  by  a 
web,  and  about  the  middle  of  June  becomes  fullj  giown, 
when  it  closes  up  its  horn  bke  case,  and  at  the  end  ol  the 
same  month  and  e  Illy  in  Julj  appeiis  as  along,nauow  winged 
moth,  somewhat  IJtc  Nephopteivx,  but  with  bioadcr  fore  wings 

Mephrpteiye  is  i  genus  with  -veij  narrow  wings,  with  the 
mile  antenm,  sinuous  it  the  base  It  feeds  on  iiiious  tieei, 
while  the  Ian  a  of  if  Edmandan  Pack  (Plate  3,  flg  2,  2a, 
larva ,  26,  pupa),  feeds  on  the  cells  of  the  humble  bee 

The  genus  Ptnvpeha  closely  leaembles  Nephopteryx.  Our 
most  injurious  species  is  the  Gooseberry  worm,  which  is  unde- 
scribed.  It  may  be  called  the  7*. 
gj-ossulari<s  (Fig-  254  ;  a,  cocoon)  and 
is  allied  to  the  European  P.  aemiru- 
betla.  Though  familiar  with  the  in- 
sect, and  haying  raised  the  moth,  our  «  rig  SBt. 
specimens  were  too  much  rubbed  for  identification,  and  we  are 
indebted  to  Mr.  Saunders  of  London,  Canada,  for  very  perfect 
specimens  of  the  moth,  and  notes  regai'ding  its  habits,  confli'ma^ 
tory  of  our  own  observations.  The  moth  is  pale  gray,  with  a 
dark,  transverse,  diffuse  baud  on  the  inner  third  of  the  wing, 
enclosing  a  zig-zag  white  line  not  reaching  the  costa.  There  is 
a  discal  discoloration,  and  beyond,  a  white  zig-zag  line  with  a 
long,  very  acute  angle  on  the  internal  margin,  and  a  row  of 
marginal  black  dots,  while  the  apex  is  white,  and  the  veins  and 
their  branches  white ;  it  expands  nearly  an  inch.  As  soon 
as  gooseberries  and  currants  are  well  formed,  many  turn  pre- 
maturely red  and  dull  whitish,  which  is  due  to  tlie  presence 
of  a  pale  green,  smooth  worm,  which,  after  eating  out  the  inside 
of  one  berry,  leaving  a  hole  for  the  passage  of  the  excrement, 
enters  another  berry  making  a  passage-way  of  silk  until  it 
draws  together  a  bunch  of  currants,  or  two  or  three  gooseber- 
ries.    During  the  last  of  June  it  pupates,  while  the  moth  docs 
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not  appear  until  the  spring  of  the  following  year,  Mr.  Sann- 
dera'  specimens  having  left  the  chrysalis  May  8tli. 

Crambus,  so  abundant  throughout  the  summer  in  grass,  is  at 
once  known  by  the  long  narrow  wings  being  rolled  ai-onnd  the 
body  m  a  tubular  form.  The  larva  has  sixteen  legs,  is  whit- 
ish or  dull  colored,  with  large  shining  spots,  and  feeds  on  mosa 
in  sillien  galleries.  Mr.  Saunders  has  hatched  the  larvte  from 
the  eggs.  "They  feed  readily  on  grass,  the  blades  of  which 
they  fasten  together  with  siUsen  threads,  under  which  they  live 
concealed ;  they  will  also  feed  on  clover."  Crambus  mittabUia 
Clemens  is  grayish  fliscous,  the  palpi  a  little  dai'feer,  while  the 
fore  wings  have  a  grayish  median  stripe,  not  extending  beyond 
the  disk,  and  the  diseal  dot  is  dark  brown.  It  is  a  variable  and 
a  common  species.  Other  kinds  are  variously  streaked  with 
eilvety  white. 

The  Bee  moth,  Gaileria,  has  rather  broad  wings,  which  are 
indented  on  the  outer  edge.  G.  cereana  Pabr.  (Plate  8,  fig. 
11)  is  duaky  gray,  streaked  with  purple  brown  on  the  outer 
edge,  with  a  few  dark  brown  spots  on  the  inner  mai^in.  The 
laiTa  is  yellowish  white,  with  brownish  dota.  It  constructs 
silken  galleries  running  through  the  comb,  in  which  it  feeds. 
.  It  spins  a  thick  white  cocoon.  Two  broods  of  moths  appear, 
one  in  April  and  May,  the  other  in  August.  They  lay  their 
eggs  at  evening  while  the  bees  are  resting.  The  caterpillars 
mature  in  about  three  weeks, 

TOKTKiCiD^  Leach.  The  "Leaf-rollers"  are  best  character- 
ized by  the  shortness  of  the  palpi,  which  project  beak-like,  and 
,  are  rai-ely  long  enough  to  be  cui-ved  in  front  of  the 

\|i/  head ;  and  by  the  oblong  fore  wings.  They  are  of  small 
^A  size,  rarely  expanding  over  an  inch,  and  ai-e  folded 
JP^  roof-iike  (Pig.  255)  over  the  body.  The  fore  wings  are 
*"'S- *'''- broad,  compared  with  those  of  the  TineidcB ,  and 
are  much  rounded  on  the  costa.  They  are  .variegated  with 
bands  and  spota,  often  of  brilliant  metallic  hues,  wliile  the  hind 
wings  are  dull  colored  like  the  body,  the  inner  edge  being  folded 
fan-like  against  the  body.  The  antenuje  are  filiform  and  the 
legs  are  much  shorter  than  in  the  Pyralids.  They  fly  mostly  by 
night,  resting  during  the  day  upon  the  plant  on  which  the  larva 
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feeds.  They  most  abound  in  summer,  though  a  few  spGcies 
are  found  in  the  spring  and  autumn. 

The  larvffi  are  cylindrical,  usually  transversely  wrinkled,  and 
nearly  naked.  The  pupa  is  slcndei',  and  the  rings  of  the 
abdomen  armed  with  transverse  rows  of  teeth.  Many  of 
the  larger  species  roll  up  the  leaves  of  trees,  or  gather  tbem 
into  a  I'ude  tent,  with  silken  threads ;  others  devour  the  inte- 
rior of  fruit  buds  and  seeds,  or  live  in  the  tender  shoots,  or 
niider  the  bark,  or  in  the  roots,  while  some  live  exposed  on  the 
leaves  of  plants. 

In  Antithesia  the  palpi  are  longer  than  the  head,  and  the 
thorax  is  tufted  behind ;  the  fore  wings  are  more  than  twice  as 
long  as  broad,  the  coata  being  regulaily  arched,  while  the  apex 
ia  obtuse,  and  the  apical  third  of  the  costa  is  white  or  ochreous. 
A.  biparlUana  Clem,  has  white  fore  wings,  with  a  dark  brown 
basal  patch,  and  a  central  concolorous  band,  with  two  or  throe 
dai'k  brown  spots  on  the  onter  third  of  the  costa.  The  tip  of 
the  wing  ia  spotted  with  brown,  and  there  ^"^^W' 

is  a  pale  brownish  spot  in  the  middle  of  ^^^C~  ^M  W- 
the  white  apical  third  of  the  wing.  It  is  ^^^■'■'  ™®:ey '" 
not  uncommon  northwards.  '~''W& 

Another  species  has  been  detected  on  ^'"f^^ 
the  rose  by  Mr.  F.  W.  Putnam.    The  larva  ^ 

is  yellowish  gi'een  with  a  jet  black  head  and  prothoracic  shield, 
and  pupates  late  in  June,  the  moth  appearing  during  July.  It 
IS  identical  witli  tlie  AntUhesia  pnmuna  of  Hubner  (Plate  S, 
fig  13,  natnrtl  size)  a  destiuctive  moth  in  Europe,  where  it 
devoms  the  plum,  is  its  specific  name  indicates  The  inner 
two  third**  of  the  foie  nmgs  are  marbled  with  blick  and  lilac 
colored  scsJes ,  the  apical  thud  being  white,  with  thi-oc  costo- 
apical  dark  spots,  and  the  extreme  apex  black. 

The  genus  Siderea  has  rather  long  fbre  wings,  the  costa  be- 
ing regularly  arched,  and  the  tip  rather  pointed,  the  outer.edge 
being  concave  below  the  tip.  Clemens,  doubtftilly,  refers  his 
S.  ?  nubilana  (Fig.  256,  ?«,  head)  to  this  genus.  The  fore 
wings  are  brown,  with  dark  brown  markings,  and  there  is  a 
dai-k  brown  basal  line  and  a  central  irregular  dark  brown  band, 
which  becomes  ochreous  brown  in  the  middle  of  the  wing,  and 
seems  to  be  separated  from  a  conspicuous  dark  brown  triangu- 
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lar  patch,  which  is  edged  narrowly  with  ochreous.     Near  the 
inner  angle  are  two  dark  brown  oblique  stripes. 

The  typical  genus  Tortrix  has  the  palpi  much  longer  than 
the  head,  with  the  fore  wings  about  twice  as  long  as  broad,  and 
the  costa  arched  abruptly  at  the  base,  while  the  outer  edge  is 
truncate  and  sometimes  hollowed  out  below  the  tip,  T.  geli- 
dana  Mosehler  is  a  common  arctic  form,  and  occurs  commonly 
I  northern  Labrador,  and  has  been  detected 
^  on  the  Alpine  summit  of  Mount  Washington 
by  Mr.  F.  6.  Sanborn.  He  has  also  detected 
1  new  species  which  feeds  on  tlie  cranberry, 
,  for  which  we  suggest  the  name  Tortrix  vxycoc- 
cana.  Its  body  is  dark  brown,  with  lighter 
3  on  each  side  of  the  abdominal  segments, 
and  fuscous  at  tiie  tip,  Tiie  fore  wings  are 
^'^'  ""'  of  a  peculiar  glistening  gray,  mottled  with  red- 
dish brown  scales,  especially  towards  the  outer  edge.  There 
are  no  well  defined  spots  or  bands.  The  hind  wings  and  body, 
and  under  surftxce  of  the  wings  are  slate  colored.  The  wings 
expand  .64  inch. 

The  Le^oris  breviomatana  of  Clemens  (Fig,  257 ;  a,  side 
view  of  the  head  and  labial  palpi ;  b,  fore  wing ;  c,  hind  wing), 
which  is  referred  to  the  gentis  Tortrix  by  Mr.  C.  T.  Eobinson, 
has  tawny  yellow  fore  wings,  with  the  veins  brown.   An  oblique 
J  brown  l>and  arises  on  the  basal 

third  of  the  costa,  and  rnns  to 
,  the  middle  of  the  inner  margin, 
but  does  not  reach  it.  On  the 
nsta  is  a  brown  patch.  It  lives 
n  Virginia.  Mr.  Eobinson  also 
informs  me  that  in  a  forthcom- 
ing paper  on  this  family  he  re- 
Fig.  259.  fers  the  Ptydiohma?  aemifus- 
cana  of  Cleraens  (Fig.  258  ;  a,  head ;  b,  fore  wing ;  c,  hind 
wing)  to  the  present  genus.  "The  fore  wings' are  white  along 
the  costa  and  hinder  margin,  marked  with  pale  brown,  ochreous 
and  tarnished  silvery  stripes  and  spots."  It  ranges  from 
Maine  to  Virginia. 

The  genus  Lozota-nia  has  palpi  ratlicr  longer  than  the  head. 
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It  differs  from  Tortrix  in  the  male  hating  a  fold  or  flap  of  scales 
extending  nearly  to  the  tip  of  the  fore  wing,  while  the  outer 
edge  is  indented  below  the  tip,  whicli  is  rather  produced  dp- 
wards.  The  larvae  of  this  genus  feed  in  leaves,  the  edges  of 
which  are  drawn  together  by  silken  threads,  or  in  the  stems  and 
seeds  of  plants.  L.  rosaceatia  Harris  (Plate  8,  flg.  12  ;  12a, 
lai-va)  is  pale  brown,  with  two  obliqne,  dai'lier  reddish  brown 
bands,  and  a  triangular  spot  of  the  same  color  on  the  costa  near 
the  tip.  The  hind  wings  are  ochi'eous  yellow,  and  blackish 
within.  The  larva,  early  in  June,  binds  k^ether  the  leaves  of 
the  rose,  apple  and  strawberry.  It  is  plnmp  and  rather  large, 
and  of  a  pale  yellowish  green.  We  found,  on  the  23d  of  June, 
the  flilly  grown  lai-va  on  the  leaves  of  the  strawberry,  doubling 
them  up  and  binding  them  together  by  a  few  silken  threads. 
The  worm  is  pale  livid,  greenish  above  and  paler  beneath,  with 
a  conspicuous  black  dot  on  each  side  of  the  hinder  edge  of  the 
prothorax.  The  head  is  very  pale  honey  yellow,  with  two  black 
spots :  one  near  the  insertion  of  the  mandibles,  and  the  other 
on  the  side  near  the  base  of  the  head.  The  posterior  half  of 
each  segment  is  transvei'sely  wrinkled  a  few  times.  The  body 
is  scattered  over  with  a  few  minute  tubercles,  each  giving  rise 
to  a  fine  hair.  It  is  ,80  of  an  inch  long.  One  specimen  span 
its  slight  cocoon  on  June  26th,  the  pupa  appearing  June  80th. 
It  is  sometimes  attacked  by  Ichneumons.  The  pupa  is  pointed 
on  the  vertex  of  the  bead,  and  on  tlie  back  of  each  abdominal 
ring  are  two  rows  of  spines.  The  moth  usually  appears  the 
last  of  June.     There  is  a  second  brood  in  August. 

We  have  reared  another  species  from  the  wild  strawberry. 
It  may  be  called  the  Lozotcenia  Jragariana.  It  is  a  very  pretty 
moth  expanding  .80  of  an  inch,  with  red  fore  wings,  darker  on 
the  outer  half  and  with  a  large  triangular  white  spot  near  the 
middle  of  the  costa ;  the  outer  edge  of  the  spot  is  hollowed  out. 
The  outer  edge  of  the  wing  is  pale,  especially  in  the  middle, 
and  concolorous  with  the  head  and  palpi,  and  thorax.  The 
hind  wings  and  abdomen  are  whitish  buff.  The  hind  wings 
are  whitish  beneath.  The  larva  may  be  found  in  Maine,  early 
in  June,  folding  the  leaves,  and  the  moth  appears  in  the  mid- 
dle of  the  same  month. 

The  Lozotcenia  gossypiana,  or  Cotton  Leaf-roller,  we  describe 
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fcom  the  very  eharacteriatic  dra^^  ngs  of  Mr  Glover  The 
larva  closely  resembles  that  of  L  osace  na  a  1  bout  the 
same  size.  It  rolls  up  the  leaf  of  the  cot  on  u  o  a  loose  c  r 
cular  fold,  and  when  fally  grown  sp  ni  th  I  c  ti  osj  a 
ent  cocoon  between  the  leaves.  On  the  ib  lorn  n  1  t  p  f  the 
brown  cocoon  arc  three  pairs  ol  m  n  te  ho  ks  the  tw  o  te 
pairs  supported  on  a  pedicel,  1  j  vh  cl  the  ch  -ysal  s  re 
tained  in  place  in  the  cocoon.  The  notb  s  the  a  ze  ot  the 
L.  rosaceana,  being  pale  reddish  1  rown  n  1  v  tl  th  ee  loiI  e 
bars,  the  inner  one  crossing  the  cost  1  two-thii  Is  of  the  g 
the  middle  and  broadest  crossing  the  w  g  obi  luely  I  te 
minatiiig  near  the  outer  angle,  wh  le  tl  e  thu'd  tai  c  ti  off  tl  e 
apex  of  the  wing.  The  hind  wings  a  e  i  aler  b  t  d  ky  along 
the  inner  side. 

The  species  of  Pent/nna  may  1  e  reeogn  ze  1  by  the  1 1  g 
fore  wings,  the  apex  being  obti  e  somet  mes  a  1  ttle  falc  te 
An  interesting  species,  according  to  nfo  n  it  on  rece  ve  1  from 
Ml'.  M.  C.  Reed  of  Hudson,  Oh  o  oils  up  the  leq  eg  of  the 
grape,  and  when  the  fruit  becomes  fo  ne  1  e  ts  the  i  ulp  I 
seeds,  thus  doing  a  two-fold  inj  j  to  the  v  e  It  iny  be 
called  the  Penthina  vitivorana  (Plite  8  fig  22  e  1  ^^  0  The 
■head,  thorax  and  palpi,  and  basal  half  of  the  antennip  e  f  1 
vous.  The  fore  wings  are  dark  slate  brown.  Fi-om  the  mid- 
dle of  the  costa  proceeds  a  blackish  band  which  curves  to  the 
middle  of  the  outer  third  of  the  wing ;  beyond  is  a  linear  curved 
costal  band  succeeded  by  another  broader  but  quite  short  costal 
line  ;  the  costa  is  tawny  beyond,  sending  a  tawny  patch  obliquely 
inwards.  Near  the  margin  is  an  irregular  blackish  patch  and 
two  dark  spots  on  the  costa,  and  a  larger  one  at  the  apex.  The 
hind  wings  and  body  are  dark  slate  color.  It  exjiands  .40  of  an 
inch.  The  first  brood  of  caterpillars  feeds  on  the  leaves,  ap- 
pearing in  May  (in  Ohio),  or  as  soon  as  the  leaves  ai-e  grown. 
The  second  brood  appears  when  the  grapes  are  neai'ly  filled 
out,  and  then  they  feed  on  the  pulp  and  seeds.  Mr.  Eeed  writes 
me  that  "in  every  instance  where  a  grape  was  opened  contain- 
ing a  fully  grown  larva,  the  seeds  were  mere  shells.  They  con- 
tinue their  work  until  the  grapes  are  fullj'  ripe,  and  at  that 
time  on  removing  to  a  new  berry,  e'ecm  to  make  their  home  in 
the  old  one,  which  is  attached  by  a  web."    The  larva  turns 
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over  the  edge  of  a  leaf  to  form  a  rude  cocoon  for  the  chrysalis. 
Mr.  Read  suggests  destroying  the  leaves  thus  atfected  before 
they  fall  in  autumn,  as  the  larvte  do  not  descend  to  the  earth 
to  undergo  their  transformations. 

Halonota  differs  from  Tortrix  in  having  the  apex  of  the  fore 
■wings  rather  obtuse,  and  there  is  a  pale  blotch  usually  present 
on  the  middle  of  the  inner  raai-gin.  H.  simulmia  Clemens  is 
brownish  ochreous,  with  dull  ochreous  palpi,  reddish  at  the 
tip ;  the  fore  wings  are  brown,  with  a  slight  brassy  hue,  and 
with  an  ochreoas  dorsal  blotch ;  the  costa  is  strealied'  with 
oehreoug,  and  there  ai-e  two  violet  streaks,  one  running  be- 
■  neath  the  tip  and  the  other  to  a  famt  eye-lilie  patch,  behind 
which,  on  the  hinder  margin,  are  three  black  spots. 

The  genus  GrapholUha  la  characterized  by  Stainton  as  hav- 
ing the  palpi  longer  thaa  the  head,  with  the  fore  wings  more 
tlian  twice  as  loi^  as  wide,  the  costa  being  ^^ 

slightly  arched,  and  the  apex  rather  pointed, 
while  the  outer  edge  is  a  little  hollowed  out 
below  the  apex,  and  rounded  tt  the  inner  an 
gle.  The  larvie  live  in  the  folded  leases  of 
shrubs,  or  in  the  tops  of  herbaceous  plants 
or  in  their  roots  Mr  Robuison  lefers  the 
Steganoptycha9  oeluei/na  of  Clenieni  to  Gra 
pholitha  (Fig.  259  a  head  6  loie  wing  c 
hind  wing.*)  The  foie  wmgs  are  pile  id 
lowish,  and  the  outer  h'ilf  of  the  costa  ly 
strealted  with  ochreous  brown  and  there  is  in  e^ehke  patch 
which  is  white,  and  contains  two  ochieous  blown  stieaks  and 
two  black  dots.  It  wia  discovered  in  Viiginia  Eobinson  also 
refers  Clemens'  Euiyptychia  sal gneana  (Fig  2bC  8«)  to  tliis 
genus.  It  was  bred  by  Mr.  B.  D.  Walsh,  in  Illinois,  from  a 
willow  gall.  The  fore  wings  are  white,  tinted  with  yellowish, 
with  a  dark  brown  basal  patch,  the  wing  beyond  being  nearly 
white  varied  with  lead  colored  speckles,  and  ato-iped  over  the 
venules  with  dull,  leaden  gray,  transverse  stripes,  two  of  wliich 
near  the  anal  angle,  form  a  white  eye-like  patch.  (Clemens.) 
Under  the  name  of  CalUmos&ma  sdntiUana  (Elg.  256  ;  9  a). 
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Clemens  describes  a  moth  with  narrow  fore  wings,  and  a  large 
eye-like  spot  across  the  inner  angle,  the  venation  being  the 
same  as  in  loplocama.  In  this  latter  genus  (Pig.  256;  10a, 
I.  formosana  Clemens)  the  wings  are  broader  and  have  the 
costa  of  the  fore  wings  dilated  at  the  base,  while  the  labial 
palpi  are  broad,  and  reach  far  beyond  the  IVont  of  the  head. 

jfc  In  AnchyJc^era  the  palpi  m-e 

shorter  than  the  head,  with  the 
fore  wings  broader  than  usual, 
and  the  costa  somewhat  obtnsely 
arched  towai-ds  the  base,  while 
the  tip  is  often  hook-like  and 
the  enter  edge  concave.  The 
larva  feeds  between  the  united 
leaves  of  plants.  A.  spirecBfoli- 
arta  Clemens  is  white  on  tl(e  fore 
wings,  with  a  large,  reddish 
brown  dorsal  patch  extending 
from  the  base  to  the  middle  of 
the  wing,  and  an  oblique  band 
from  the  middle  of  tlie  costa  to 
about  the  centre  of  the  wing; 
the  costa  beyond  is  streaked 
alternately  with  white  and  red- 
dish brown  to  the  apex.  The 
larva  feeds  on  the  leaves  of 
Spirsea  opnlifoliu,  or  Nine-bark. 
It  is  pale  green  with  a  yellowish 
tinge.  {Clemens.)* 
«Fig.  !s».  Mr.  Fish  has  discovered  an  un- 

deseribed  species  which  feeds  on  the  cranberry,  and  which  we 
may  call  the  Cranberry  Auchylopera,  A.  vaceiniana  (Plate  8, 
flg.  21,  enlarged).  The  moth  is  dark  ash,  the  fore  winge  being 
whitish,  dusted  with  brown  and  reddish  scales,  with  white  nar- 
row bands  on  the  costa,   alternating  witJt  broader  yellowish 

*Fi<3.  230;  In,  rapreaenta  the  head  of  A.  mihecuinnn,  aeaoribeS  by  Qemena  in 
the  Pi'oceedings  of  the  Entomologleal  Society  of  Philadelphln;  li>,  the  vena- 
tioaof  the  fore  wing;  and  1c,  the  hind  wing;  Sa,  the  head  of  A.  oceUatia  Clemens; 
24,  the  fore  wing;  2o.  the  hind  wing;  Sn,  the  head  ot  A'.  mediqfUacitma  Clemens; 
tb  the  fare  wing;  aad S o,  the  lilnd  wing. 
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brown  bands,  five  of  which  are  several  times  larger  than  the 
others,  and'  from  four  of  them  irregular  indistinct  lines  cross 
the  wing.  Thfe  first  line  is  situated  just  beyond  the  inner  third 
of  the  wing,  and  is  often  obsolete.  The  second  line  is  the 
largest  and  is  slightly  bent  once  in  the  middle  of  the 
wing.  There  is  a  large  brown  spot  pai^allel  to  the  costa, 
being  situated  on  the  angle.  The  third  line  is  oblique  and 
stops  before  reaching  the  inner  angle  and  is  forked  on  the 
COSta,  while  the  fourth  line  is  a  short  apical  diffuse  iiTCgnlar 
line.  The  apex  of  tlie  wing  is  dark  brown,  and  is  a  little  more 
acute  than  usual  in  the  genus.  The  length  of  a  fore  wing  is  .20 
of  an  inch.  It  lays  its  eggs  on  the  leaves  during  the  month 
of  August  and  a  new  brood  of  larvse  appear  in  September, 
though  they  hatch  mostly  in  the  following  spring,  or  eai'ly  in 
June,  and  become  fully  grown  in  July. 

The  larva  seen  from  above  ia  much  like  that  of  Lozotiania 
rosaceana,  but  the  head  ia  a  little  larger  in  proportion  to  the. 
rest  of  the  body,  being  as  wide  as  the  body  in  its  thickest  part. 
The  body  is  more  hairy,  while  the  prothorax  is  not  dai'k.  The 
cluysalis  is  rather  slender,  the  body  being  contracted  at  the 
base  of  the  abdomen,  on  the  rings  of  which  there  are'  dorsal 
rows  of  fine  spines. 

Mr.  Fish  wiites  me  that  "these  larvfe,  called  the  Ci-anberry- 
vine  worms,  hatch  about  tbe  first  of  June  from  eggs  that  have 
remained  upon  the  leaves  of  the  plant  all  winter.  They  com- 
mence to  feed  upon  the  tender  growing  shoots  of  tbe  plant, 
drawing  the  leaves  together  with  their  web  for  shelter,  conceal- 
ing themselves  and  feeding  within.  Before  reaching  their 
fhll  size  they,  if  very  numerous,  almost  wholly  desti'oy  the 
leaves  and  tender  shoots,  giving  the  whole  bog  a  dark  dry  ap- 
pearance as  though  a  fire  had  been  over  it.  This  is  why  they 
are  in  some  places  known  as  *  ilre- worms,'  Having  reached 
their  ftill  size  they  spin  up  among  the  leaves  or  among  the 
dead  leaves  upon  the  ground.  After  remaining  in  the  pupa 
state  about  ten  or  thii-teeu  days  the  motlis  come  out  and  de- 
posit their  eggs  upon  the  leaves. 

"Tliis  year  the  moths  were  out  the  last  of  June  and  fli'st  of 
July.  In  five  or  six  days  the  eggs  batched  and  this  second 
brood,  which  is  usually  the  most  destructive,  mostly  cbanged 
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to  pupffi  on  the  20th  of  July.  On  the  26th  of  July  the 
fii'st  moth  came  out  and  most  were  out  before  the  4th  of 
August.  I  saw  the  moth  at  Sandwich  as  late  as  the  20th  of 
August,  Most  of  the  eggs  laid  in  August  do  not  hatch  mitil 
the  following  spring.  I  did  succeed  in  finding  two  or  three 
larvffl  in  September,  but  they  were  rare  at  that  time.  The 
only  sure  means  known  of  destroying  them,  is  to  let  water  upon 
the  bog  for  twenty-four  honrs." 

Another  Toitricid  larva,  which  seems  to  diifer  generically 
from  the  vine  worm,  in  being  thicker  and  having  a  larger, 
squarer  prothoracie  ring,  and  a  less  hairy  body  is  called  the 
"  Fruit-worm."  According  to  Mr.  Fish,  these  worms  appear  the 
first  of  August  and  work  all  through  the  month.  The  first  signs 
of  their  presence  are  seen  m  the  berries  that  aie  attacked  turn- 
ing prematurely  red  Mo?t  of  them  leich  their  full  size  befoie 
the  firet  of  Septfmbei      In  some  plice?  wheie  the  \inc=(  ha\e 

been  letaided  by  be 
f  mg  kept  under  ^*ater 

until  the  first  of  June 
vious    (it   II    ;,ora 

mon  to  cotei  tliL  bogs 

with  watci  when  con- 
Fig  ^■^i-  venient),  they  do  not 

reach  their  full  size  until  a  few  weeks  later.  When  fully 
grown  they  enter  the  ground  and  spin  their  coeoons  within  a 
few  inches  of  the  surface.  The  cocoons  are  covered  with  grains 
of  sand  and  are  hardly  distinguishable  from  small  hiraps  of 
earth.  They  remain  in  the  ground  all  winter.  I  do  not  know 
positively  the  perfect  insect,  as  I  have  never  been  able  to  rear 
it  in-doors.  In  the  spring  of  1867  I  bred  two  species  of  Ich- 
neumons from  these  cocoons  that  had  remained  in  the  house 
over  winter." 

The  Strawberry  leaf-roller  (A.  frs^arite  Eiley,  F^.  261 ;  c, 
lines  showing  the  dimensions  of  the  moth ;  a,  larva,  natural 
size  ,■  b,  the  head  and  four  succeeding  rings  of  the  body ;  d, 
tlie  terminal  ring,  of  the  abdomen,  showing  the  anal  legs)  has, 
according  to  Biley,  recently  been  doing  much  injury  to  straw- 
beiTy  plants  in  Illinois  and  Canada.  "It  crumples  and  folds 
the  leaves,  feeding  on  theii'  pulpy  substance,  and  Causing  them 
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to  appear  dry  and  seared,  and  most  usually  lines  the  inside  of 
the  fold  with  silk.  There  ai-e  two  broods  daring  the  year,  and 
the  worms  of  the  first  brood,  which  appeal'  during  the  month 
of  June,  change  to  the  pupa  state  within  the  rolled  up  leaf, 
and  become  minute  reddish  brown  motlis  during  the  fore  part 
of  July.  After  pairing  in  the  usual  manner,  the  females  deposit 
their  eggs  on  the  plants,  from  which  eggs  in  due  time  hatciies 
a  second  bi-ood  of  worms.  These  last  come  to  their  growth  to- 
wards the  end  of  September,  and  clianging  to  pupre,  pass  the 
winter  in  that  state.  The  moth  expands  from  .40  to  .45  of  an 
inch.  The  liead  and  thorax  are  reddish  brawn,  with  pale  palpi 
and  legs,  and  dusky  antennse,  while  the  tarsal  joints  ai'e  dusky 
at  the  tips.  The  fore  wings  are  reddish  brown  and  streaked 
and  spotted  with  black  and  white,  as  in  the  figure,  while  the 
hind  wings  and  abdomen  are  dusky."  (American  Entomologist, 
vol,  i,  p.  89.) 

The  Coddling  motli,  Carpocapsa,  has  palpi  longer  than  the 
head ;  the  apex  of  the  fore  wings  is  rather  obtuse,  and  the 
outer  edge  is  suddenly  hollowed  out  below  the  tip.  The  larvae 
feed  in  the  interior  of  fruits.  C  pomoneUa  Linn.  (Fig.  256, 
11a)  is  gray,  with  numerous  darker,  transverse  lines,  and  with 
a  curved  black  line  before  the  ocellated  patch  on  the  inner  an- 
gle, which  line  is  edged  with  a  coppery  tint.  The  moth  lays  its 
eggs  on  apple  and  pear  trees  early  in  summer  in  the  blossom- 
end  of  the  fruit,  and  the  larva  hatches  in  a  few  days,  bui'rowiug 
into  the  core.  It  matures  in  three  weeks,  when  the  apple  drops 
to  the  ground  and  the  larva  transforms  in  a  thin  cocoon  in 
crevices  in  bavt,  etc. ,  aaid  in  a  few  days  another  brood  of  moths 
appeal-,  though  most  of  them  remain  in  their  cocoons  through 
the  winter  as  larvie,  whei'e  we  have  found  them  under  the  loos- 
ened bark  early  in  May. 

This  fonnidable  pest  may  be  partially^ estroyed  by  gather- 
ing ' '  wind-falls,"  though  the  larva  often  deSerts  the  worm-eaten 
apple  before  it  falls.  The  best  remedy  is  thal^  suggested  by 
Dr.  Ti-imble,  who  binds  bands  of  hay  about  the  trees  from 
July  until  the  middle  of  September.  The  larvEe^.?crawl  under 
these  bands  and  there  spin  their  silken  cocoons,  ■^hen  every 
few  days  the  bands  can  be  removed  and  the  worms  de- 
stroyed. 
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TiNEiD^  Leach.  The  Tineids  ai'e  a  family  of  great  extent, 
and  the  species  arc  very  desti'uctive  to  vegetation,  having  in- 
numerable modes  of  attack.  They  may  be  distinguished 
from  the  Tortricidce  by  their  smaller  size,  while  the  naiTow 
wings  which  lie  on  the  top  of,  or  ar«  rolled  (wound  the  body 
when  at  rest,  are  often  falcate,  or  pointed  acutely,  and  edged 
with  a  long  fringe  of  exceeding  delicacy.  The  maxillary  palpi 
are  greatly  developed,  while  the  labial  palpi  are  of  the  usual 
size,  and  usually  recui-ved  in  front  of  the  head.  Tlie  antennfe  are 
long  and  flliform.  The  larvjE  are  cylindrical,  variously 
wrinkled  transversely,  and  with  from  foui'teen  to  sixteen  feet. 
They  often  consti-uct  cases  in  which  they  live,  and  usually  spin 
a  slight  silken  cocoon.  About  1,200  species  are  already  known 
m  Europe  alone.  Those  of  this  country  have  been  mostly  de- 
scribed by  Dr.  Clemens. 

In  studying  this  interesting  family,  Stainton  remai-ks  that 
"the  elongated  wings,  the  slender  body  and  the  long  or  very 
long  fringes  to  the  wings,  are  characters  by  which  the  Tineidee 
may  generally  be  recognized  at  once ;  and  the  development  of 
the  palpi  and  their  variety  in  foi-m  and  structure,  offer  most 
tangible  grounds  for  separating  the  greater  number  of  the  gen- 
era. Indeed,  if  the  student  will  look  at  the  head  of  a  species 
to  see  whether  it  is  hairy  or  smooth,  if  he  will  then  notice  the 
palpi,  whether  tlie  maxillary  palpi  are  developed  and  to  what 
extent,  and  whether  the  labial  palpi  are  slender,  ascending  or 
drooping,  whether  the  second  joint  is  densely  clothed  with 
scales,  or  bears  a  long  protruding  tuft,  and  if  he  will  farther 
notice  the  form  of  the  hind  wings,  which  ai'e  either  well  rounded 
or  very  pointed,  or  indented  towards  the  tip,  he  will  be  per- 
fectly surprised  to  see  how  easily  he  will  aiTange  these  insects 
into  genera  by  their  structure." 

The  larvse  vary  excessively  in  the  number  of  legs,  sixteen 
being  the  usual  number,  but  in  several  genera  (Gracilai'ia,  Lith- 
ocoUetis,  etc.),  we  only  find  fourteen;  in  Nejiticula,  though 
the  legs  are  but  poorly  developed,  they  number  eighteen  ;  on  the 
other  hand  the  larvse  of  a  few  of  the  smaller  geuera  (Antispila, 
Tinagma,  etc.)  are  absolutely  footless. 

For  collecting  and  preserving  these  minute  and  delicate 
moths,  which  are  called  by  collectors,  micro-kpidoptera,  especial 
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instructiona  are  necessary.  When  the  moth  is  taJten  in  the 
net,  it  can  be  blown  by  the  breath  into  the  bottom,  "Then 
by  elevating  the  hand  through  the  ring,  or  on  a  level  with  it,  a 
common  cupping  glass  of  about  two  inches  in  diameter,  or  a 
wine  glass  carried  in  the  pocket,  is  placed  on  top  of  the  left 
hand  over  the  constricted  portion,  the  grasp  relaxed,  and  the 
insect  permitted  to  escape  through  the  opening  into  its  interior. 
The  glass  is  then  closed  below  by  the  left  hand  on  the  outside 
of  the  net,  and  may  be  transferred  to  the  top  of  the  collecting 
box,  when  it  can  be  quieted  by  chloroform"  (Clemens) ;  or  the 
moths  may  be  collected  in  pill  boxes,  and  then  carried  home 
and  opened  into  a  larger  box  filled  with  fumes  of  ether  or  ben- 
zine or  cyanide  of  potassium.  In  pinching  any  moths  on  the 
thorax,  as  is  sometimes  done,  the  form  of  that  region  is  inva- 
riably distorted,  and  many  of  the  scales  removed.  In  search- 
ing for  "Micros"  we  must  look  carefully  on  the  Zee  side  of 
ti'ees,  fences,  hedges,  'and  undulations  in  the  ground,  for 
they  avoid  the  wind.  Indeed,  we  can  take  advantage  of 
this  habit  of  many  Micros,  and  by  blowing  vigorously  on  the 
trunks  of  trees  start  the  moth  off  into  the  net  so  placed  as  to 
intercept  it.  This  method  is  most  productive,  C.  G.  Barrett 
states,  in  the  "Entomologist's  Monthly  Magazine,"  while  a 
steady  wind  is  blowing. 

In  seeking  for  the  larvas  we  must  remember  that  most  of 
them  are  leaf  miners,  and  their  burrows  are  detected  by  the 
waved  brown  withered  lines  on  the  surface  of  leaves,  and  their 
"/ross,"  or  excitement,  tin-own  out  at  one  end.  Some  are  found 
between -united  leaves,  of  which  the  upper  is  crumpled.  Othei's 
cousti'uct  portable  cases  which  they  draw  about  the  trunks  of 
trees,  fences,  etc.  Others  burrow  in  the  stems  of  grass,  or  in 
ftingi,  toadstools,  and  in  the  pith  of  currant  or  raspberry  bushes. 
Most  are  solitary,  a  few  gregarious.  A  bush  stripped  of  its 
leaves  and  covered  with  webs,  if  not  done  by  Clisiocampa  (the 
American  Tent  Caterpillar),  will  witness  the  work  of  a  Tineid. 
Buds  of  unfolded  herbs  suffer  from  their  attacks,  such  as  the 
heads  of  composite  flowers  which  are  drawn  together  and  con- 
sumed by  the  larvse. 

After  some  practice  in  rearing  larvEe  it  will  be  found  easier 
and  more  profitable  to  search  for  the  leaf  miners,  and  rear  the 
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perfect,  fresh,  and  uninjured  moths  from  them.  In  this  way 
many  species  never  found  in  the  perfect  state  can  be  secured.* 
In  raising  "micro"  lai'vae  it  is  essential  that  the  leaf  in 
whicli  they  mine  be  preserved  fi'esh  for  a  long  time.  Thus 
a  glass  jar,  tumbler  or  jam-pot,  the  top  of  which  haa  been 
ground  to  receive  an  aii'-tight  glass  cover,  and  the  bottom 
covered  with  moist  white  sand,  will  keep  a  leaf  fresh  for  a 
week,  and  thus  a  larva  in  the  summer  will  have  to  be  fed  but 
two  or  three  times  before  it  changes ;  and  the  moth  can  be 
seen  through  the  glass  without  taking  off  the  cover ;  or  a  glass 
cylinder  can  be  placed  over  a  plant  inserted  in  wet  sand,  hav- 
ing the  top  covered  with  gauze.  Dr.  H.  G.  Knaggs  in  treat- 
ing of  the  management  of  caterpillars  in  breeding  boxea, 
enumerates  the  diseases,  beside  museardine  and  cholerine,  to 
which  tliey  ai'e  subject.  Among  direct  injuries  are  wounds  and 
bruises,  which  may  be  productive  of  deformities  in  the  future 
imago ;  the  stings  of  ichneumon  flies,  whose  eggs  laid  either 
upon  or  in  the  body  may  be  crushed  with  finely  pointed  scis- 
sors or  pliers ;  frost  bites,  and  suffocation  chiefly  from  di-own- 
ing.  If  the  caterpillar  has  not  been  more  than  ten  or  twelve 
hours  in  the  water  it  may  be  recovered  by  being  dried  on  a 
piece  of  blotting  paper  and  exposed  to  the  sun.  Larvae  may 
also  starve  to  death  even  when  food  is  abundant,  from  loss  of 
appetite,  or  improper  ventilation,  light,  etc. ;  or  they  may  eat 
too  much,  become  dropsical,  and  die.  Caterpillars  undoubt- 
edly suffer  from  a  contagious  disease  analogous  to  low  fever. 
Many  die  while  moulting,  especially  the  larvse  of  Bnttei-flies, 
Sphinges,  and  Bombycids  ;  others  are  carried  oft  by  dian-hcea, 
which  is  generally  caused  by  improper  feeding  on  too  juicy  or 
relaxing  food,  when  oak  leaves  or  dry  stunted  foliage  should 
be  given  them.  To  relieve  constipation  they  should  be  fed 
with  lettuce  and  other  natural  purgatives,  and  lastly,  tliey  may 
be  attacked  by  fungi,  especially,  besides  those  previously  men- 

'"Ingeneral,  It  m!iy  be  said,  the  mines  of  the  leaf  ininBTS  are  chnracteristlo  of 
the  gflnna  to  whIeJi  tiia  Isrva  may  belong.  A  single  mine  onoe  identLfled,  enables 
the  ooUecCor  to  prononnce  on  the  genua  of  aU  the  apeoiea  he  may  find  thereafter. 
Th[sadi]eil  Co  the  ease  witli  which  the  lame  are  collected,  and  the  Uttle  enh^egnent 
care  required  to  hring  them  to  matniity,  except  to  keep  the  leaves  in  a  S.'esh  and 
healthy  Btate,  mates  the  study  of  this  group,  in  eyary  i-espect,  pleasant  and  saUs- 
t^btr;  to  die  entomologist."  (Cletnuis.) 
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tioned,  a  species  of  Oidium.  Such  patients  should  be  put  in 
direct  sunlight  or  dry  currents  of  air.  (Entomologist's  Monthly 
Magazine,  June,  1868.)  The  pupse  easily  dry  up  ;  they  should 
be  kept  moist,  in  tubes  of  glass  closed  at  either  end,  through 
which  the  moth  can  be  seen  when  disclosed. 

In  setting  micro-lepidoptera :  "If  the  insect  is  very  amoM  I 
hold  It  by  its  legs  between  the  thumb  and  finger  of  the  left 
hand,  whilst  I  pierce  it  with  the  pin  held  between  the  thumb 
and  finger  of  the  right  hand ;  if  the  insect  is  not  very  small  I 
use  a  rough  surface,  as  a  piece  of  blotting-paper,  or  piece  of 
cloth,  for  it  to  lie  upon  and  prevent  its  slipping  about,  and 
then  cautiously  insert  the  point  of  the  pin  in  the  middle  of  the 
thorax,  as  nearly  as  possible  in  a  vertical  direction.  As  soon 
as  the  pin  is  fairly  through  the  insect,  remove  it  to  a  piece  of 
soft  cork,  and  by  pressing  it  in,  push  the  insect  as  far  up  the 
pin  as  is  required. 

"For  setting  the  insects  I  find  nothing  answers  as  well  as  a 
piece  of  soft  cork,  papered  with  smooth  paper,  and  with 
grooves  cut  to  ailmit  the  bodies.  The  wings  are  placed  in  the 
required  position  by  the  setting  needle,  and  are  then  retained 
in  their  places  by  a  wedge-shaped  thin  paper  brace,  placed  over 
tliem  till  a  square  brace  of  smooth  card-boai-d  is  placed  over  the 
ends  of  the  wings."  (Stainton.)  A  small  square  of  glass  can 
also  be  laid  on  the  wings  to  keep  them  expanded,  and  thus 
serve  the  same  purpose  as  the  paper  braces.  LinuiBus  first  set 
the  example  of  having  the  speciflc  names  of  the  Tortricida 
end  in  ana  and  of  the  Tineids  in  eUa,  and. at  the  present  day 
the  rule  is  generally  followed  by  entomologists,  who  have  also 
given  the  same  terminations  to  the  names  of  the  smaller  spe- 
cies of  Pyralids,  such  as  Pempelia,  Crambus  and  allied  genera. 

In  the  group  of  Tineids  proper,  the  head  is  roughly  scaled, 
with  short  and  thick  labial  palpi,  while  the  maxillaiy  palpi  are 
generally  extremely  well  developed,  and  the  antennte  some- 
times (Adela)  extremely  long.  The  larvte  live  in  a  portable 
ease  and  feed  on  wool,  hair,  etc.,  and  ftingi,  or  decayed  wood. 

Solenobia  has  very  short  labial  palpi,  which  are  almost  con- 
cealed in  the  hairs  of  the  mouth,  and  the  case  of  the  larva  is 
shorter  than  usual.  The  unimpregnated  females  of  this  genus 
lay  fertile  eggs,  so  that  one  may  breed  a  species  for  years  with- 
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out  ever'  seeing  a  male.  (Stainton.)  Solenobia?  WalsheHa 
Clemens  is  gray,  varied  witli  ftiscous.  The  silken  case  is  gran- 
alated  with  flue  sand ;  tlie  larva  is  probably  liehenivorons. 

In  Tinea  the  head  is  rough,  the  maxillaiy  palpi  are  usually 
folded  and  five  jointed,  while  the  labial  palpi  are  cylindrical, 
hairy  and  sometimes  bristly.    The  fore  wings  are 
*  oblong  ovate,  and  the  hind  wiugs  ovate  and  clothed 
with  scales. 

Fig.  aaa.  The  common  Clothes  moth,  Tinea  flamfrontella 
Lian.  (Fig.  263  ;  fig.  263,  a,  larva,  with  its  case,  b  ;  c,  chrysa- 
lis, enlargetl)  is  of  a  light  bnff  color,  with  a  silky  iridescent  lus- 
tre, the  hind  wings  and  abdomen  being  a  little  paler.  The  head 
is  thickly  tufted  with  hairs  and  is  a  little  tawny.  The  wings  ai-e 
long  and  narrow,  pointed  acutely,  with  the  most  beautifiil  and 
delicite  long  silken  fringe,  which  increases  in  length  towai'ds 
the  base  of  the  wing.  The  moth  begins  to  fly  about  our  apart- 
0  b  ments   in  May,  individuals 

remaining  through  the  sum- 
mer. They  lay  theii  eggs 
in  woollens,  though  we  have 
■»  reai'ed  numerous  specimens 
which  had  attacked  a  mass 
of  cotton.  Early  in  June 
we  I'onnd  numbers  of  the 
^K-  2«J-  caterpillars  in  their  ilattened 

cjlmdiical  cases  which  in  this  instance  were  wliite,  the  color 
of  the  substance  they  fed  upon.  The  larva  is  whitish  with  a 
tolerably  plump  Ijody,  which  tapers  slightly  towards  the  end 
of  the  bodj ,  while  the  head  is  honey  yellow.  The  segments 
of  the  body  are  thickened  above  by  two  transverse  folds.  The 
body  of  the  chrysalis  is  considerably  curved,  with  the  head 
smooth  and  rounded.  The  antennae,  together  with  the  hind  legs, 
which  are  laid  on  the  breast,  reach  to  the  tip  of  the  alido- 
men.  On  the  upper  surface  of  each  ring  is  a  short  trans-- 
verse  i-ow  of  minute  spines,  which  aid  the  chrysalis  in  moving 
towards  the  mouth  of  its  ease,  just  before  changing  to  a  moth. 
"When  about  to  transform,  the  skin  splits  open  on  the  bacli, 
and  the  perfect  insect  glides  out.  The  slsin  is  moulted  with 
great  rapidity.    To  avoid  the  ravages  of  this  destructive  moth, 
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woollens  mic!  furs  should  be  carefully  shaken  and  examined 
early  in  June.  Dr.  Hanis  states  that  "powdered  black  pep- 
per strewed  under  the  edge  of  caipets  is  said  to  repel  moths. 
Sheets  of  paper  sprinkled  with  spirits  of  tin-pentine,  camphor 
in  coarse  powder,  leaves  of  tobacco,  or  sliavings  of  Kussian 
leather,  should  be  placed  among  the  clothes  when  they  ai'e  laid 
aside  for  the  summer ;  and  furs  and  other  small  articles  can  be 
kept  by  being  sewed  in  bags  with  bits  of  camphor  wood,  red 
cedar,  or  of  Spanish  cedar,  while  the  cloth  linuig  of  carriages 
can  be  secured  forever  from  the  attacks  of  moths  by  being 
washed  or  spongetl  on  both  sides  with  a  solution  of  the  corro- 
sive sublimate  of  mercury  in  alcohol,  made  just  strong  enough 
not  to  lea^e  a  white  stain  on  a  black  feather  The  nioths  can 
be  most  ieaj:lily  killed  by  pouimg  benzme  imong  them  though 
its  use  mast  bo  much  lestiicted  fiom  the  di'iij,!*^^ '' ''  O'l^^ 
which  lemams  and 
its  inflammable  na 
tuie  The  use  of  a 
weak  sohition  of  cii 
bolic  acid  13  also  i  et, 
ommended  Tiwa 
tatpet  ella  Lmu  the 
C'upctmoth  isblaci 
ish  at  the  base  of  the 


fore 


the 


^ray,  and  the  Jiead  white.    The  larva 


wings, 
■X  being  yellow- 
ish white,   while   the 
hind  wings  are  dark  \ 
feeds  on  carpets,  etc. 

Tinea  granella  Linn,  (Fig.  264  natural  size,  and  enlarged, 
with  the  wings  spread ;  a,  larva,  natural  size  and  enlarged ;  6, 
pupa,  natural  size  and  enlarged ;  c,  grains  of  wheat  held  to- 
gether with  a  firm  web)  the  Grain  moth,  is  found  flying  in 
granaries  during  the  summer.  The  female  lays  thirty  or  more 
minute  eggs,  one  or  two  on  each  grain  of  wheat.  The  whito 
worm  hatches  in  a  few  days,  eats  its  way  into  the  grain,  clos- 
ing the  entrance  with  its  castings,  and  after  it  has  devoured 
the  interior  of  one  grain,  unites  others  in  succession  to  it,  until 
it  binds  together  by  a  fine  web  a  number  of  them.    When 
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nearly  ftill  grown  they  cover  the  grains  with  a  very  thick  web. 
According  to  Curtis  the  larvae  retire  to  craeka  and  crevic«s  in 
the  floor  and  walls  of  the  granary,  and  construct  their  cocoons 
by  gnawing  the  wood  and  working  it  np  with  their  web  until  it 
has  the  form  and  size  of  a  grain  of  wheat,  wherein  it  remains 
through  the  winter,  changing  to  a  chrysalis  early  in  the  spring ; 
while  two  or  three  weeks  after  the  moth  appeai-s.  It  is  creamy 
white,  with  six  brown  spots  on  the  costa,  and  with  a  long 
brown  Mnge.  To  prevent  its  attacks  empty  granaries  should 
he  thoroughly  cleansed  and  whitewashed,  or  washed  with  coal 
oil,  and  when  the  moths  are  flying  numbers  may  be  attracted 
to  the  flames  of  a  bright  light ;  also  when  the  lar\"£e  are  at  work, 
the  grain  should  be  shovelled  over  frequently  to  disturb  them. 

The  beautiful  genne  Adela  is  at  once  known  by  its  exces- 
sively long  antennse.  The  lEirva  makes  a  flat  case,  and  feeds 
on  the  leaves  of  various  low  plants,  such  as  the  wood  Anemone 
and  Veronica.  The  A.  Ridingsdla  of  Clemens  has  coppery 
brown  fore  wings,  with  a  pale  grayish  brown  mesial  patch 
dusted  with  black,  and  four  or  five  blaflk  spots  at  the  inner 
angle,  while  the  hind  wings  are  fuscous. 

Hyponomeuta  has  a  smooth  head,  with  rather  short,  slender, 
reflexed,  subacute  labial  palpi ;  the  fore  wings  are  white,  dotted 
in  rows  with  black,  and  on  the  base  of  the  hind  wings  is  a 
transparent  patch.  The  larvEe  are  gregarious,  and  the  pupa  is 
enclosed  in  a  cocoon.  If.  millepunctatella  Clemens  is  white, 
with  the  base  of  the  costa  blackish,  and  with  longitudinal  rows 
of  distinct  black  dots,  two  of  which,  one  along  the  inner  mar- 
gin, and  one  along  the  fold,  are  plain.  The  hind  wings  are 
blackish  gray. 

In  Depressaria  the  fore  wings  are  unusually  oblong,  being 
rounded  at  the  apex ;  and  the  hind  wings  are  broader  than 
usual,  with  the  inner  edge  emwginate  opposite  the  subme- 
diau  vein,  and  rounded  opposite  the  internal  vein.  The  abdo- 
men is  flattened  above,  with  projecting  scales  at  the  sides. 
The  larvie  of  this  genus  are  extremely  active,  and  feed  on  a 
variety  of  substances ;  some  in  rolled  up  leaves  of  composite 
plants,  some  in  the  leaves  and  others  in  the  umbels  of  the 
umbelliferous  plants.  Many  of  the  worms  descend  irom  the 
plant  on  the  slightest  agitation,  so  that  considerable  caution  is 
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necessary  in  attempts  to  collect  them.  The  fiill-fed  larvse  de- 
scend to  the  ground  and  change  to  pupte  among  the  fallen 
leaves.  The  perfect  insects  have  the  pecnlioity  of  sliding 
about  when  laid  on  their  backs.  D.  atrodorsella  Clem,  is  yel- 
low ochreous,  with  six  or  eight  black  costal  dots,  with  a  red- 
dish patch  extending  from  the  disc  towards  the  tip  of  the  wing. 
The  head  is  rufous  above,  with  the  face  blacldsh  brown  above 
and  yellowish  beneath. 

During  the  last  summer  we  observed  a  locust  tree  which  had 
some  of  the  branches  well  nigh  defoliated  by  an  undeseribed 
species  of  this  genus  which  we  may  call  the  Depressaria  mbin- 
iella  (Plate  8,  fig.  14,  natural  size).  The  head,  paipl  and  fore 
wings  are  light  bricic  red,  spotted  in-egularly  with  yellow,  and 
the  anteunse  are  slate  brown.  The  fore  wings  are  a  little 
darker  in  the  middle,  especially  towards  the  inner  edge.  There 
is  a  submarginal  darker  brown  band  near  the  outer  edge,  which 
does  not  reach  the  costa,  and  on  the  outer  edge  is  a  row  of 
minute  black  dots.  The  hind  wings  and  abdomen  are  of  a  pale 
slate  gray,  and  of  the  same  color  beneath,  while  the  legs  are 
of  n  very  pale  straw  yellow.  It  differs  from  most  of  the  spe- 
cies of  the  genus  in  having  the  apex  of  the  fore  wing  less 
rounded  tlian  usual,  and  in  this  and  other  respects  it  is  allied 
to  the  European  D.  laterdla.  The  larva  is  thick-bodied,  ivith 
a  black  head,  and  is  green,  the  cervical  shield  being  green.  It 
devours  the  leaves,  di'awing  them  together  by  threads,  and 
also  eats  the  flower  buds.  It  was  most  abundant  in  the  last 
week  of  June.  It  turned  to  a  chrysalis  July  8th,  and  in  about 
two  weeks  the  moth  appeared. 

In  GelecJiia  the  fore  wings  are  rather  long  and  pointed,  and 
the  hind  wings  are  trapezoidal  and  more  or  less  excavated  below 
the  tip.  The  terminal  joint  of  the  labial  palpi  is  slender,  al- 
most needle-like,  smooth  and  pointed.  This  genns  is  of  great 
extent  and  comprises  a  considerable  diversity  of  species.  The 
moth  is  extremely  active.  Clemens  states  that  "the  habits  of 
the  larvte  are  extremely  varied,  feeding  upon  leaves,  flower- 
buds,  young  shoots,  and  in  the  interior  of  grain  and  seeds.  The 
species  that  feed  in  buds  and  shoots  are  mostly  in  the  larva 
state  in  spring  and  the  beginning  of  summer ;  those  that  feed 
in  and  upon  leaves  are  met  with  in  summer  and  autumn,  and 
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those  that  feed  on  seeds  do  so  in  the  autumn  and  winter." 
The  Angomnois  Grain  moth,  Q.  cerealella  Linn.  (Fig,  2G5),  is 
ochreous,  with  a  fliscous  streak  towards  the  base,  and  a  few 
fuscous  dots  towai'ds  the  tip  of  the  wing,  while  the  hind  winga 
are  grayish  oehreoua.  The  wings  ai'e  sometimes  unspotted. 
It  feeds  in  wheat  granaries,  where  it  secretes  itself  within 
the  grain,  devouring  the  mealy  substance.  Eeaumur,  according 
to  Mr.  Stainton,  thus  apealts  of  the  economy  of  material  in  the 
food  of  the  larva  of  Geieeliia  cerealella.  "A  grain  of  wheat 
■or  of  barley  contains  the  preciee  quan- 
tity of  food  necessary  to  nourisii  the 
p  larva  from  its  birth  till  it  is  full  fed. 
'  For  if  we  ojien  a  grain  inhabited  by 
■  a  younger  and  smaller  laiTa,  we  lind 
that  there  is  more  or  less  of  the  sub- 
stance of  the  grain  still  to  be  consumed, 
ng.  Bou.  according    to    the   size   of    the   larva. 

But  what  ia  remarkable  is,  that  in  the  latter  case,  we  iind 
at  least  as  much  and  probably  more  excrement,  and  in  lai^er 
pellets,  than  we  find  in  a  grain  tenanted  by  an  older  larva." 
It  is  thus  driven  to  eat  its  excrement  over  once  and  perhaps 
more  than  once  I  "We  have  received  from  Mr.  F.  G.  Sanborn 
the  larva  (Fig.  266,  much  enlarged)  of  this  moth,  which  had 
eaten  out  the  kernel  of  grains  of  parching  corn,  leaving  but  a 
thin  shell.  The  body  is  unusually  short,  thick  and  white,  the 
tegument  being  very  thin  and  transparent,  Gdecliia  fungivb- 
•  rella  Clem,  has  roseate  white 
fore  wings,  dusted  and  banded 
with  brown.  "Walsh  states  that 
"  the  larva  mines  a  cabbage- 
like  gall  (C.  salicis-brassicoides), 
pib  asfi,  peculiar  to  Salix  longifolia,  and 

a  pine-cone-like  gall  on  Salix  cordata,  named  C.  salicis-strc- 
biloides  by  Oaten  Sacken."  The  larva  of  a  similar  species, 
(?,  roseosuffmeUa,  inhabits  the  fruit  panicles  of  the  sumach. 

Coleophora  is  a  beautiful  form,  with  long  fringes  to  the 
wings,  which  are  long  and  lanceolate,  especially  the  hinder  pak. 
The  head  is  smooth  above  and  in  front,  and  the  slender,  simple 
antennte  are  sometimes  thickened  with  scales  as  far  as  their 
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middle.  The  labial  palpi  are  slender,  rather  porrected,  with  a 
slender  piolongeil  tuft  from  the  second  joint,  and  .the  third 
joint  IS  pointed  The  lai-va  is  a  case-bearer,  ctianging  to  a 
pupa  within  the  case.  While  these  moths  abound  in  the  larva 
state,  the  adult  msects  are  rarely  met  with.  The  leaf-feeding 
lar\£e  aie  \ety  easily  found,  as  their  presence  may  be  detected 
by  the  pale  blotches  they  form  on  the  leaf  they  feed  upon, 
while  the  seed-feeding  larvce  are  much  better  concealed. 

"  Coleophora  lai'vje  do  not  well  bear  confliiement  in  the  hu- 
mid air  of  the  breeding  jar.  To  be  successful  in  rearing  the 
lai'vffi,  one  must  use  a  pot  of  moistened  sand,  in  which  the  food  . 
plant  is  placed,  covered  with  a  glass  cylinder,  with  fine  gauze 
tied  over  the  top ;  or  the  plant  may  be  kept  in  water  and  cov- 
ered with  a  cylinder  of  glass.  For  this  purpose  old  chunney 
tops  to  lamps  answer  very  well.  The  larvae  of  this  genus,  taken 
in  the  fall  of  the  year,  hibernate  in  their  cases  until  the  fol- 
lowing spring,  and  feed  upon  the  first  leaves  that  put  forth. 
They  must  not,  therefore,  be  kept  in  a  warm  room  during 
the  winter.  The  pupas  of  the  fall  brood  of  larvie  thrive  much 
better,  likewise,  if  not  kept  in  a  wanu  room  during  the  cold 
months.  The  spiing,  or  early  summer  brood  of  larvEe,  produce 
images  in  a  few  weeks  after  entering  the  pupa  state,  and  hence 
it  is  much  more  satisfactoiy  to  collect  eai'ly  in  the  year  than 
during  the  latter  part."  (Clemens.) 

In  0.  rosoifoUella  Clem,  the  head  and  thorax  are  white,  while 
the  fore  wings  are  pale  grayish  towards  tlie  base,  clouded  with 
dark  brown  from  the  middle  to  the  tip,  and  the  hind  wings  are 
dark  brown.  The  case  is  silken,  covered  with  granulations, 
eylindrical,  slightly  compressed,  the  mouth  slightly  deflexed 
and  the  opposite  hook-like  end  turned  down  slightly.  Its  color 
is  brown,  varied  with  gray  and  reddish-brown  granulations. 
The  larva  feeds  in  the  spring  on  the  common  gai'den  rose,  and 
the  case  was  found  in  winter  attached  to  a  thorn  on  one  of  the 
stems.  C.  rosacella  Clem,  also  feeds  in  the  spring  on  the  rose 
and  sweet  briar.  The  ease  is  made  of  the  cuticle  of  the  rose- 
leaf  on  which  the  larva  feeds.  It  is  a  compressed  cylinder,  and 
dilated  slightly  in  the  middle  of  the  under  edge.  Color  dark 
ochreous.  (Clemens.)  Coleophora  cm-uscipenneUa  Clemens  is 
a  beautiful  bronzed  green  species,  with  the  terminal  half  of  the 
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antennie  white,  ringed  with  brown.  The  fore  wings  are  reddish 
violet  on  the  apex,  and  the  hind  wings  aro  dark  brown.  An 
unknown  species  is  represented  on  Plata  8,  flg.  17,  It  was 
found  feeding  on  the  pear  the  5th  of  September,  carrjing  about 
a  flattened  case  of  the  form  indicated  in  tho  flgnre,  which  is 
enlarged  about  five  times.  We  have  also  found  another  Col- 
eophora  larva,  with  a  long,  flattened,  cylindrical  case,  alike  at 
each  end,  eonstiiicted  of  tho  outer  skin  of  the  leaf.  It  was 
found  late  in  September  feeding  on  the  apple. 

In  the  genus  Batrachedra  tho  wings  aro  narrow,  especially 
the  hind  ones  which  are  sharply  pointed,  with  a  tuft  near  the 
base  of  the  costa.  B.  salidponumella  Clemens  {Fig.  267,  vena- 
tion and  side  view  of  the  head,  enlarged),  in  its  larval  state, 
according  to  Mr.  Walsh,  inhabits  the  gall 
made  by  a  saw-fly  on  the  willow. 

Elackista  is  a  veiy  extensive  genus  charac- 
terized by  the  long  and  slender,  slightly  re- 
curved palpi.  The  fore  wings  are  smooth, 
elongate  and  rarely  oblong,  and  the  hind 
wings  are  narrow  and  pointed.  The  larva 
mines  the  leaves  of  grasses  and  allied  plants. 
Fig  Mr  Over   fifty   species   have   been    described    in 

Europe.  Clemens  refers  doubtflilly  to  this  genus,  a  Virginian 
species,  Elachiatd?  orichcdceUa,  which  is  of  a  beautiful  metallic 
coppery  color,  while  the  hind  wings  and  fringe  are  rather  pale 


The  genus  LithocoUetis  comprises  veiy  minute  but  most  richly 
colored  moths.  The  head  is  rongh,  the  labial  palpi  filiform 
and  drooping,  while  the  fore  wings  are  elongate,  and  the  hind 
wings  are  linear  lanceolate,  with  long  fi'inges.  They  are  often 
excessively  abundant,  are  rather  sluggish,  but  fly  readily  in  the 
early  morning.  In  Europe  they  are  double-brooded,  and  hiber- 
nate in  the  pupa  state  (Clemens  states  that  some  hibei-nate  as 
moths),  appearing  in  the  perfect  state  in  spring,  while  a  second 
brood  of  moths  appear  in  August.  The  larvfe  have  fourteen 
feet,  and  mine  the  leaves  of  trees,  shnibs  or  low  plants,  sepa- 
rating either  the  upper  or  lower  cuticle  and  feeding  on  the 
inner  substance  of  the  leaf.  When  the  mine  is  on  the  npper 
surface,  or  at  least  most  frequently  when  it  is  in  this  position, 
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the  leaf  becomes  folded  and  curved  at  the  place  mined,  aod  the 
separated  cuticle  is  gathered  into  folds,  or  t-overs  the  curved 
portion  so  as  to  make  a  capacious  habitation.  Some  of  the 
miners  of  the  upper  surface  of  leaves  make  large  blotches,  or 
tracts,  and  when  the  mines  are  fresh  the  separated  cuticle  is 
whitish  and  very  noticeable.  The  miners  of  the  under  surface, 
cause  the  upper  cuticle  to  become  discolored  in  patches,  and 
this  with  the  fold  of  the  side  of  the  leaf  is  often  sufficient  to 
indicate  the  presence  of  a  mine.  Usually  the  species  are  con- 
fined to  a  single  plant ;  some,  however,  feed  on  several  allied 
plants.  The  larva  seldom  quits  the  mine  and  chiuiges  in  it 
to  ft  pupa.  Some  species  either  make  no  cocoon  or  only  a  very- 
slight  one,  and  others  make  one  of  gi'ains  of  excrement  woven 
together  with  silk.  L.  Filchella  Clemens  (Argyromiges  querci- 
foliella  Fitch)  is  silvery  white,  with  pale  reddish  saffron  fore 
wings,  slightly  tinged  with  a  brassy  hue.  It  feeds  on  the  oaJi, 
according  to  Dr.  Fitch. 

Z.  saiicifoliella  Clemens  during  the  latter  part  of  June  or 
early  in  July  mines  the  under  surface  of  the  leaves  of  the  yel- 
low willow  {Salix  vitellina  var,  alba).  L.  juglandieUa  makes 
an  elongated,  rather  wide  ti-act  on  the  upper  surface  of  the 
leaves  of  the  black  walnut. 

During  the  last  summer  the  larva  of  an  undescribed  species, 
which  we  may  call  LithocoUeth  gemincUella  (Plate  S,  fig.  16 ;  a, 
larva ;  b,  pupa  ;  c,  its  mine,  the  first  three  figures  enlarged  six 
diameters)  was  abundant  on  the  apple  and  pear  trees.  The 
moth  is  of  a  dark  slate  gray,  without  any  prominent  markings, 
with  ochreous  hau-s  on  the  top  of  the  head.  There  is  a  black 
round  spot  on  the  middle  of  the  inner  edge  of  the  wing  (omit- 
ted in  the  figure,  which  is  drawn  ft'om  a  slightly  rubbed  speci- 
men). On  the  outer  edge  is  an  eye-like  spot,  pupilled  with 
black,  like  the  "eye"  in  a  peacock's  tail.  The  antenna  ai'e 
dark,  ringed  with  a  pale  slate  color.  It  expands  .30  of  an  inch. 
The  larva  is  pale  livid  reddish  with  a  black  head  and  cervical 
shield,  and  .14  of  an  inch  in  length.  It  was  first  discovered 
about  the  middle  of  August,  hanging  from  a  branch  suspended 
by  a  thread.  From '  this  time  it  became  abundant,  until  the 
leaves  began  to  fall  in  the  first  week  of  October  ;  nearly  every 
leaf  on  some  of  the  pear  and  apple  trees  having  a  mine  like 
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that  represented  in  Plate  8,  flg.  15c.  TJsnally  the  larva  draws 
tvio  leaves  together,  or  folds  one  up,  and  as  it  eats  its  way 
along  the  surface  of  the  leaf,  leaves  its  escrement  filling  np  the 
space  behind,  thus  making  bl&tches  and  otherwise  disfiguring 
the  leaves.  In  this  mine  it  transfoi'ms  into  a  long  slender 
pupa,  which  may  be  found  surrounded  with  the  castings  of  the 
larva.  The  moths  first  appeared  August  19th,  and  flew  in-doors 
at  night  attracted  by  the  light. 

Bucculatrix pomonella  Clem.  (Plate  8,  fig.  16,  enlarged)  is  a 
pale  whitish  species  with  yellowish  scales,  with  a  black  line, 
which  beginning  on  the  middle  of  the  costa,  curves  around  to- 
wards the  apex,  ending  in  the  usual  eye-like  spot  on  the  outer 
■edge,  beyond  which  is  a  dai'k  marginal  line ;  in  the  middle  of 
the  wing  near  the  inner  side  is  a  longitudinal  black  oval  spot, 
paler  within.  The  hind  wings  are  pale  gray,  and  the  body  and 
legs  pale  whitish  yellow.  The  wings  espand  .30  of  an  inch. 
We  never  met  with  the  lai-va,  but  the  cocoon  is  long  and  slen- 
der, a  little  blunt  at  each  end  and  white,  with  slight  longitudinal 
ridges.  It  may  be  found  attached  to  the  bai'k  on  the  branches 
of  the  apple  tree  in  May  and  also  in  the  antnmn  and  winter. 
Besides  diffei'ing  fi'om  L.  geminatella  in  making  a  regular  co- 
coon, the  pupa  is  a  little  stouter  and  the  top  of  the  head  is 
blunter. 

Another  species,  which  appears  to  be  undescribed,  we  would 
call  the  LitliQCoUetis  nidificanseUa  (Plate  8,  fig.  19,  moth  ;  19h, 
cocoon)  from  the  singular  way  the  cocoon  is  suspended  in  a 
leaf  like  a  hanging  nest,  by  silken  cords.  The  single  speci- 
men figured  was  found  eaiiy  in  September,  the  moth  appearing 
on  the  11th.  The  lai'va  feeds  on  the  pear,  and  when  about  to 
transform  had  evidently  drawn  the  edges  of  the  leaf  together 
by  a'few  threads,  and  then  suspended  its  thin  cocoon  in  the 
manner  indicated  in  the  figure,  the  position  of  tlie  chrysalis 
being  represented  by  the  black  line  in  the  centre  of  the  cocoon. 
The  moth  is  silvery  white,  with  gray  hind  wings.  The  fore 
wings  are  white,  with  golden  bronze  streaks  and  spots.  The 
costa  is  white,  witli  three  oblique  golden  lines  running  out- 
wards ft'om  the  edge  of  the  wing  towards  the  outer  margin,  the 
inner  one  being  minute,  and  the  outer  one  broad  and  less 
oblique  than  the  others.     Beyond,  are  three  apical  straight 
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thread-like  lines  next  tlie  eje-lilie  blaclf  dot,  near  which  arises 
a  slender  pencil  of  long  haii-s.  Below  the  costa  the  wing  is 
spotted  with  gold,  and  there  is  a  broad  obliqne  golden  dark 
band  directed  outwai'da  and  reitehing  to  the  middle  of  the 
wing.  The  costa  is  golden  on  the  outer  third  of  its  length. 
The  wings  expand  .36  of  an  inch. 

LyoneUa  is  closely  allied  to  the  preceding  genus,  and  may 
be  distinguished  from  it  by  the  head  being  smooth,  the  scales 
being  broad  and  flattened  down.  Mr.  F.  G.  Sanboni  first 
drew  our  attention  to  this  moth,  having  reared  it  from  cocoons 
found  on  the  apple.  From  the  singular  habit  of  the  larva  in 
making  a  case  instead  of  living  in  a  mine  in  leaves,  we  would 
call  it  the  I/yonetia  eaccateUa  (Plate  8,  flg.  18  ;  18a,  the  lai-va; 
186,  the  lai-va  with  its  case,  all  a  little  enlaiged).  The  moth 
is  a  perfect  gem ;  its  bead  and  short  anteance  are  pale  gray 
and  its  foro  wings  are  light  elate  gray  on  the  basal  half,  and 
bej'ond  bright  orange,  enclosing  two  white  bands,  one  costal 
and  the  other  arising  from  the  inner  edge,  both  nearly  meeting 
in  the  middle  of  the  wing,  and  edged  extei^nally  with  black. 
There  is  a  square,  blaok,  very  eonspicnous  spot  near  the  fringe, 
in  which  is  a  long  pencil  of  black  hairs,  not  shown  in  the 
figure.  The  outer  angle  of  the  wing  is  dusky.  It  expands 
.20  of  an  inch.  The  lar\'a  is  a  little  flattened  gi-een  worm, 
and  constructs  a  flattened  oval  case  of  the  skin  of  the  leaf 
which  it  draws  about.  The  case  is  open  at  each  end,  and 
is  roomy  enough  for  the  larva  to  turn  around  in.  It  be- 
comes frilly  grown  by  the  last  of  August,  and  in  Octo- 
ber wo  have  found  the  cocoons  attached  to  the  hark  of  tho 
tree,  where  they  may  also  be  seen  through  the  winter  and  in 
the  spring, 

The  last  important  genus,  Neptieula,  contains  the  smallest 
known  lepidopterous  insects,  "Many  of  them  are  excessively 
beautifril,  resplendent  with  burnished  copper,  gold  and  silver 
scales.  They  may  be  observed  in  May  and  Jime,  sitting  on 
the  trunks  of  trees  or  palings ;  but  to  see  these  atoms  requires 
an  experienced  eye.  Most  of  the  species  appear  to  be  double- 
brooded,  and  are  easily  collected  in  plenty  in  the  laiTa  state, 
A  nut-leaf,  containing  from  twenty  to  thirty  larvae  of  Nepticida 
microtkerieUa,  is  no  unusual  sight.     In  N^ttcula  the  antennffl 
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are  not  half  as  long  as  the  fore  wings,  which  are  rather  broad 
while  the  hind  pair  are  lanceolate. 

"The  laryse  mine  very  narrow  serpentine  paths  in  the  inte^ 
rior  of  leaves,  the  mine  beihg  always  on  the  npper  surface. 
They  vary  much  in  fonn,  being  sometimes  a  slender  gallery  or 
line,  either  simple,  or  enlai^ed  towards  the  end  into  a  blotch. 
When  the  larva  is  fnll-fed  it  qnits  the  mine.  Cutting  for  this 
purpose  the  sepai'ated  cuticle,  in  order  to  weave  a  minute  co- 
coon." (Clemens.)  JV.  ctm/Ufoliella  Clemens  mines  the  haael. 
N.  plataneUa  Clemens  mines  the  button-wood  tree,  or  syca- 
more, and  N".  amdanckiereUa  Clemens  mines  the  leaves  of  the 
June  berry  in  June  and  July. 

Pterophorid^  Latreille.  Tlie  small  group  of  Plump-moths 
may  be  at  once  known  by  their  Assured  and  plumed  wings. 
The  body  is  long  and  slender,  with  long  antennae  and  legs. 
They  are  the  lowest  moths,  the  long  slender  abdomen  and  fis- 
sured wings  being  marks  of  degradation.  The  larvas  have  six- 
teen legs  and  ai'e  rather  hairy.  They  form  no  cocoon,  but, 
fastening  themselves  by  the  tail  to  a  leaf  or  stem,  shed  their 
larva-skins  and  appear  in  the  pupa  state.  Some  of  the  pupse 
are  nearly  as  hairy  as  the  larvas,  others  are  quite  naked.  Most 
of  the  larvie  feed  in  the  eaily  summer  months,  and  the  perfect 
insects  appear  rather  later,  though  some  may  be  seen  in  spring. 
(Stainton,  Manual  of  British  Butterfies  and  Moths.) 

In  ReropAoras  the  hind  margin  of  the  fore  wing  is  more  or 
less  deeply  cleft,  while  the  hind  wings  are  almost  divided  into 
three  separate  slender  lobes  or  plumes.  The  larvie  live  in  the 
flowers  and  stems  as  well  as  on  the  leaves  of  plants.  P.  peri- 
soeMacti/hts  Fitch  (Plate  8,  flg.  23  ;  a,  laiTa ;  b,  pupa,  enlarged) 
is  tawny  yellow,  the  fore  wings  having  three  large  white  spots 
and  two  bands  beyond ;  the  outer  line  is  thread-like,  the  inner 
line  being  much  broader  on  the  cental  division  of  the  wing,  re- 
appeai-ing  at  the  base  of  the  split  in  the  wing,  and  below 
extending  out  to  the  lower  half  of  the  outer  line.  The  hind 
wings  are  dai'ker  brown  than  the  rest  of  the  moth,  while  the 
third  and  shortest  division  of  the  wing  is  white,  but  brown  at 
the  end,  with  the  ft-inge  on  the  outer  fourth  of  the  wing  still 
darker  brown.     The  legs  are  white  with  tufts  of  brown  scales 
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surrounding  the  hind  legs.  It  expands  .65  of  an  inch.  The 
laiTHi,  received  from  Mr.  M.  C,  Eeed,  of  Hudson,  Ohio,  were 
pale  green,  with  a  greenish  yellow  head.  Along  the  body  is  a 
double  dorsal  paler  line,  and  whitish  tubei-cles,  from  which  pro- 
ceed very  long  nneven  tkairs,  and  the  body  is  also  covered  with 
very  short  white  hairs,  giving  a  fi-osted  appeai'ance  to  the 
worm.  They  are  about  half  an  inch  long.  About  the  middle 
of  June  it  changes  to  the  singular  chrysalis  represented  on  the 
plate,  and  in  about  a  fortnight  appears  as  one  of  the  most  deli- 
cate and  graceful  of  moths.  It  may  be  seen  flying  about  our 
graperies  in  midsammer,  and  is  attracted  to  our  apartments 
after  nightfall  by  the  lights  within.  It  feeds  upon  the  young 
leaves  of  the  gi'ape,  hiding  Itself  in.  a  hollow  ball  made  of 
leaves  drawn  together  by  threads.  The  pupa  is  slender,  coni- 
cal, obliquely  truncated  at  the  head,  with  two  long  compressed 
horns  placed  side  by  side,  and  jutting  upwards  from  the  mid- 
dle of  its  ba«k,  and  numerous  smaller  projecting  points  and 
ridges.  It  reminds  one  of  the  chrysalids  of  the  butterflies, 
in  its  habit  of  remaining  attached  by  its  tail  to  the  plant  on 
which  it  feeds. 

In  Alucita  the  wings  are  still  farther  subdivided,  each  wing 
being  divided  from  the  base  into  six  distinct  feathers.  The 
larva  of  the  European  A.  polydactyla  feeds  in  the  unopened 
buds  of  tlie  honey-siickle.     It  is  not  hairy,  and  spina  a  eo- 
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Flies  may  be  easily  rect^nized  by  theii'  having  but  a  single 
pair  of  wings,  the  hinder  pair  being  aborted,  and  existing  in  a 
rudimentary 'state  under  the  name  of  "halter."  The  more  es- 
sential character  of  the  Diptera,  however,  consists  in  the  greatly 
centralized,  more  or  less  globular  thorax.  Both  the  prothoras 
and  metathorax  are  greatly  aborted,  and  the  legs  are  somewhat 
weak.  As  the  second  pair  of  wings  are  obsolete,  the  muscles 
adapted  for  flying  are  not  developed. 

When  the  wings  are  entirely  wanting,  as  in  Chionea,  the 
Spider  fly,  and  the  Spider-like  Bat-tick  (Nycteribia),  the  tho- 
rax becomes  still  more  globular,  and  the  head  of  Nycteribia 
shows  a  tendency  to  become  immersed  in  the  thorax,  as  in  the 
spiders. 

The  abdomen  is  either  short,  conical  and  broad  at  the  base, 
being  rarely  pedicellate  ;  or  long  and  cylindrical,  or  flattened 
either  horizontally  or  laterally.  The  conical  form  of  the  abdo- 
men accords  with  the  quick  jerky  flight  of  the  House  fly,  as 
compared  with  the  steady  slow  flight  of  Tipnla,  whose  abdomen 
is  very  long.  The  abdomen  is  composed  of  from  five  to  nine 
distinct  segments.  As  Lacaze-Duthiers  states,  the  Diptera  as 
a  rale  have  no  trae  ovipositor  like  that  of  bees,  etc. ,  though  the 
three  terminal  rings  are  i-eti'aeted  within  the  abdominal  cavity, 
and  are  capable  of  being  thrust  out  like  the  joints  of  a  telescope. 
When  about  to  lay  their  eggs  they  simply  place  them  in  cracks 
or  upon  the  substances  that  are  to  form  the  future  food  of  the 
larva,  having  no  organs  for  boring,  though  the  female  Tipulids 
are  able  to  work  the  hard  tip  of  the  abdomen  into  the  ground 
where  they  deposit  their  eggs.  The  tei-minal  ring  of  the  abdo- 
men in  the  males  is  provided  with  clasping  organs. 

The  head  is  very  free  from  the  thora."£  in  the  true  flies,  and 
is  spherical,  hemispherical  or  conical.  The  ejes  ai'e  large,  with 
very  numerous  facets,  and  often  approach  each  other  closely  on 
the  front  of  the  head,  especially  in  the  males.  The  ocelli,  when 
present,  are  placed  on  the  vertex,  and  the  antennse  are  in- 
serted below,  in  the  middle  (antero-posteriorly)  of  the  front. 


>v  Google 


DiprEEA.  S59 

They  a^e  either  long  and  evenly  jointed,  as  In  the  Tipulid(e, 
often  with  long  cilia,  and  aometimes  vorticillate,  as  in  Ce- 
eidoniyia;  or,  as  in  the  House  fly,  the  typical  form  is  a 
short  and  atout,  two  to  threo-jdhited  antenna,  ending  in  a 
bristle. 

In  the  Hymenoptera  and  Lepidoptera  only  a  portion  of  the 
mouth  parts  are  used  for  sucking  in  food,  bnt  in  the  present 
group,  the  labrum,  with  the  two  paii-s  of  appendages,  i.  e.,  the 
maxillte  and  mandibles,  are  (when  all  are  well  developed,  as 
in  the  Mosquito)  ensheathed  partially  within  the  labium,  and 
with  the  last  form  a  channel  for  the  passage  of  the  fluid  food 
into  the  month. 

The  labium  forms  the  under  side  of  the  sheath,  while  the. 
mandibles  aad  maxillfe  ai'e  represented  by  simple  setse,  though 
the  one,  two,  or  three-jointed  maxillary  palpi  are  pi-esent,  and 
in  this  last  character  the  rostrum  of  the  flies  differs  from  the 
beak  of  the  Hemiptera.  As  in  the  Hymenoptera,  the  lingua 
is  well,  though  differently  developed,  tenninating  in  a  lai^e 
fleshy  knob  which  is  divided  into  two  fleshy  flaps  called  the 
labeUw. 

The  wings  are  nalted,  as  in  the  HjTnenoptera,  though  fine 
hairs  may  be  detected  by  the  microscope  on  the  veins,  becom- 
ing most  apparent  in  the  Psychod£e,  where  the  wings  are  very 
hairy.  In  form  they  are  long  and  naiTow,  the  costal  edge 
being  straight,  the  apex  of  the  wing  obtusely  rounded,  while 
the  oblique  outer  edge  is  very  long  and  nearly  parallel  with 
the  eosta,  where  in  the  Lepidoptera  it  is  nearly  at  right  an- 
gles to  it.  The  veins  ai'e  six  in  nnmbei-,  and  in  their  direction 
and  branches  (Fig.  270-r271)  correspond  moi-e  closely  with  the 
venation  of  the  Lepidoptera  than  any  other  suborder.  The 
veins  are  straight,  and  with  fewer  branches  than  in  the  Lepi- 
doptera, but  with  more  cross  venules,  which  in  the  wing  of 
the  Tipwlidce,  remind  us  of  the  net-veined  Neuroptera. 
When,  as  in  the  Cecidomyite,  the  veins  become  in  pai't  ob- 
solete, only  three  veins  remain,  the  costal,  subcostal  and 
median.  The  form  and  size  of  the  cells-,  especially  the  submar- 
ginal  ones,  are  of  much  use  in  distinguishing  the  species,  while 
the  changes  in  the  costal  and  basal  portion  of  the  wing  are 
the  most  important  in  classifying  the  genera  and  families. 
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The  ftmction  of  tbe  halteres,  or  "poisei's,"  is  still  pvobleraa- 
tical.  Hicks  and  Leydig  conaider  them  as  organs  of  hearing, 
while  Goureaii  and  Loew  thinfe  tliey  are  concerned  in  the  act 
of  respiration. 

Besides  the  well  known  wingless  genns  Chionea,  and  the 
Flea,  Sheep-tick,  and  Branla,  Loew,  the  eminent  German  ento- 
mologist, enmnerates  several  European  species  of  Tipula,  the 
females  of  which  have  the  wings  rudimentary ;  and  also  a  spe- 
cies of  Limnobia  (Idioptera).  Epidapus  is  wingless  in  both 
seses.  "Psyllomyia,  Aptei-ina  and  Elachiptera,  and  species 
of  Tachista,  Chersodromia  and  Geomyza  have  i-udimentaiy 
wings  in  both  sexes ;  in  other  forms  the  wmgs  are  only  abbre- 
viated in  both  sexes  (Sciomyza),  or  in  those  of  the  male  or  fe- 
male are  smaller  than  in  the  other  sex  (species  of  Empis, 
Rhamphomyia,  Idioptera  and  Tipula)." 

Fro.aro.  JOtagramofaielKgviiihiiwoiubmarffinalimdfiKeposteriifr cells  (Oladura 
indiHia),  Cells; — 1,  costal;  a,  sabcoatal;  B, margimil ;  3*,  inner  mai'glnal;  i,  enb- 
marginol;  fl,  second  subraarginal;  S-IO,  first  to  flKh  posferioc!  11,  dlsoal;  13,  fii-et 
basal;  IS,  aeoondliaJial;!*,  Haul;  IS,  axlUary;  13,  spurious.  Feiiu :— 6  I,  auxUlaiT ; 
c  «,  fli'st  loi^tudinid ;  A,  n,  o,  second  Ioi^tnd.iiial ;  A  i,  pv^furon ;  k  n,  aulerior 
brsuoli  of  the  second  longitndinal  vein ;  le  o,  poaterlor  'brancb  of  the  second  longt- 
tudinalT^n;  j£,  petiole  of  tliedrst  submarglnal  cell;  ip,  third  longitudinal;  dg 
ret,  fonrth  lon^ncUnal;  jr,  fork  of  ita  anterior  branch ;  the  posterior  branch  of 
HiUforli,  ending  in  r,  isMr.  Loow'H  anterior  intercalary  vem;  «(,  forlc  of  the  pos- 
terior bi'anoh  ofthelbni-thvein;  tliebrflnchofthlsfbrk,  endingin  t,  IsMr.Loew'e 
posterior  Intercalary  Teln;  e  u,  fifth  longitudinal;  /  p,  slxHi  lon^tudmai;  ff  », 
soveuth  longitudinal.  Croai-veiHa; — x,  humeral;  x  x,  eubeoatal;  xxx,  marginal; 
m ;  a**,  great  croSB-TCin — S^om  Oaten  Saciea. 


Fig.  270. 
rio.  271(1).  B'infley'Orfoiis.— o,  transTerae  Bhonlder-vein;  6,  auxihary  vein ;  e, 
d,  e,  /,  ff  and  A,  Jlrat,  second,  tbitd,  fiiurth.  filth  and  sixth  longitudinal  veins;  i, 
small  ormiddletransversevein;  *,  hinder  transverse  vein ;  ?,  m,  n,  o,  costal  veia ; 
p,  anterior  baaal  transverse  vein ;  q,  posterior  basal  transverse  vein ;  r,  rudiroeHt 
ofthetburth  tmuk;  8,  axUlary  Incision ;  A,  3,  and  (7,  flret,  second  and  tlilrd  costal 
cells;  D,  mai^lnal  cell;  E,  submarglnal  cell;  F,  O  laxAM,  fli'st,  second  and  third 
paeCerior  cells;  I,  dlsoal  cell;  K,  first  or  large  hasal  cell;  L,  second  basal  cell,  or 
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M.  Maiey  has  determmed  that  s,  common  fly  when  held  cap- 
tive moves  ita  wings  330  times  a  second ;  a  honey  bee  190 
times,  and  a  cabbage  butterfly  (Pieris)  nine  times.  The  wings 
describe  a  figure  8  in  the  air.  (Cosmos.)  Landois,  calcu- 
lating the  rapidity  of  the  vibrations  by  the  sound  produced 


aoCerioF  of  the  smaU  basal  cells 

basal ^^Ua;  JV,  anal  or  aiclUaiT  co 

riG,  371(J|.  Wing  of  Empls.— 


basal  cell,  or  posterior  of  the  small 

twiug;  O,  Rlar  appeudo^,  (alula). 

bi'iuieb  of  tlin  third  loagiCudiiuil  e( 


Fig.  an. 

Fig.  371  (3).  Wiitg  of  Dasypogttl.—t,  anterior  branch  of  the  third  longitudinal 
vein ;  u,  antei'lor  interotilary  vela ;  v,  posterior  interoalary  rein.  —  From  Loew. 

Comparing  the  wing  of  Ortalla  with  that  of  the  l>ee  and  butterfly  flgnred  on 
page  28,  we  should  prefer  to  nse  the  same  terminology  and  call  I,  m,  m,  the  margi- 
nal vein;  .,^,6, the  costal;  «,<[ andethe three branchea  ofthe  snbooatal  yein;/,the 
median  veiu;  ft,  the  submecUan ;  and  !■,  the  internal  vein.  In  Maofiuart'a  Byetero, 
modifteaB]ightij'bySaofeen(flg.27l»,*,i,iethecoBtaJ;  cm,  the  suboostai;  dande, 
tUe  median;  /,  tlie  aubmudian,  and  g  the  Intomnl  vein. 
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thereby,  states  that  the  fly,  which  produces  the  sound  of  F,  vi- 
brates its  wings  S52  times  a  second,  and  the  bee,  which  makes 
the  sound  of  A',  440  times  a  second.  "  On  the  oontraiy  a  tired 
bee  hums  on  E',  and  therefore  vibrates  its  wings  only  330  times 
in  a  second.  This  difference  is  probably  involuntary,  but  the 
change  of  'tone'  is  evidently  uudei'  the  commaDd  of  the  will, 
and  thus  offers  another  point  of  similailty  to  a  trae  'voice.' 
A  bee  in  the  pursuit  of  honey  hums  continually  and  content- 
edly on  A',  but  if  it  is  excited  or  angry  it  produces  a  very  dif- 
ferent note.  Thus,  then,  the  sounds  of  insects  do  not  merely 
sei-ve  to  bring  the  sexes  together;  they  are  not  merely  'love 
songs,'  but  also  serve,  like  any  true  language,  to  express  the 
feelings.  (Sir  John  Lubbock's  Address  before  the  London 
Entomolf^ical  Society,  1868.) 

Landois  describes  the  sound-producing  organs  in  several 
genera  of  flies,  "He  distinguishes  three  different  tones  as 
emitted  by  these  insects :  during  flight,  a  relatively  low  tone, 
a  higher  one  when  the  wings  are  held  so  as  to  prevent  their 
vibrating,  and  a  higher  still  when  the  fly  is  held  so  that  al!  mo- 
tion of  the  externai  parts  is  prevented.  The  last  mentioned 
is  the  true  voice  of  the  insect ;  it  is  produced  by  the  stigmata 
of  the  thorax,  and  may  be  heard  when  eveiy  other  part  of  the 
body  is  cut  away.  The  first  sound  is  caused  by  the  rapid  vi- 
bration of  the  wings  in  the  air ;  the  second  is  caused,  or  at  ail 
events  accompanied,  by  the  vibration  and  friction  of  the  abdo- 
minal segments,  find  by  a  violent  movement  of  the  liead 
against  the  anterior  wall  of  the  thorax."  The  lialteres  also 
assist  in  producing  the  sound.  The  vibration  of  the  head  in 
the  Diptera  during  the  emission  of  sound  is  regai'ded  by  this 
author  as  due  to  the  transmission  of  movement  from  the  tho- 
rax. (Zoological  Record,  .1867.)  Landois  also  states  that 
there  are  small  species  which  give  a  deeper  note  than  larger 
ones,  on  account  of  the  wing-vibrations  not  being  of  the  same 
number  in  a  given  time.   (Lubbock.) 

The  legs  are  slender,  unarmed,  except  with  stout  bristles,  as 
in  Asilus  ;  the  joints  are  simple,  cylindrical ;  the  tai'si  are  flve- 
jointed,  the  tei-minal  joint  ending  in  two  claws  (ungues),  be- 
tween which  is  the  cushion,  or  pidvillus,  consisting  of  two  or 
tlu-ee  fleshy  vesicles,  often  armed  with  hau's,  which  are  tubular, 
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and  secrete  an  adhesive  fluid,  which  is  said  to  aid  the  fly  in 
walking  up-side-dowo  on  polished  surfaces. 

The  nervous  system  in  the  Diptera  is  characterized  by  a 
gi'ouping  of  the  thoracic  ganglia  into  a  single  maias,  from  which 
proceed  nerves  to  the  abdomen ;  the  abdominal  ganglia  being 
for  the  most  part  aborted.  Thus  in  some  Muscidce,  CEstrus, 
and  Hippobosca,  the  nervous  cord  behind  the  cephalic  portion, 
consists  of  a  single  thoracic  ganglion,  which  gives  out  nerves 
in  different  directions.  The  higher  Muscids,  such  as  Syrphus 
and  Conops  have  in  addition  one  or  two  ganglia  situated  at 
tlie  base  of  the  abdomen.  The  higher  groups,  such  as  the 
Tal)anid<e,  Aailidce  and  Bombylidce  have  six  ganglia, 
and  the  EnipidcB,  Tipulidm  and  Culicidm  have  more. 
The  larvie  nsoally  have  one  more  pair  than  the  adult,  having 
ten  and  sometimes  eleven  ganglia,  with  long  commissures, 
which  are  often  double. 

The  digestive  system  is  less  complex  tJian  usual.  As  in  the 
two  preceding  suborders,  on  one  side  of  the  (esophagus  is  a 
pedicellate  sucking  stomach  which  extejids  into  the  abdomen 
near  the  ti-ue  chyle-maldng  stomach.  The  latter  is  of  the 
usual  intestinoid  form,  enlarging  a  little  anteriorly,  with  two 
eoecal.  appendages  beneath  on  each  side,  near  the  cardiac  ex- 
tremity. 

The  four,  rarely  five,  Malpighian  vessels  which  correspond 
to  the  kidneys  of  vei'tebrates,  are  united  before  they  open  into 
the  single  or  double  common  outlet. 

There  are  two  main  trachefe,  and  two  large  air-sacs,  one  on 
each  side,  at  the  base  of  the  abdomen.  The  system  of  traehese 
is  simplest  in  the  a^iuatic  Tipulid  larvte,  resembling  in  this 
resiject  the  PhryganeaB,  where  the  tracheffi  are  subcutaneous 
and  designed  to  extract  the  air  from  the  water. 

The  testes  ai-e  generally  colored,  being  provided  with  a  pig- 
ment layer.  They  ai-e  oval,  curved  or  tortuous  glands,  with 
a  short  efferent  vessel  (vas  ditferens).  The  ovaries  consist  of 
three  to  four  chambered  tubes,  and  &  short  oviduct.  The  re- 
eeptacutum,  semirds  is  generally  triple.  A  true  bursa  copulatrix 
is  wanting  in  the  Diptera,  but  in  "many  Muscidce  the  vagina 
has,  as  a  seminal  receptacle  or  uterus,  a  spacious  and  sometimes 
two-lobed  reservoir  iu  whicti  the  fecundated  eggs  are  accumu- 
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lated  in  great  numbers,  and  remain  nntil  the  larvae  are  suffi- 
ciently developed  to  be  hatched,  so  that  these  animals  ai'e 
viviparous.  In  the  pupiparous  Hippoboscie,  the  female  organs 
ai'e  formed  on  an  entirely  special  type,  corresponding  with  the 
remarliable  mode  of  reproduction  ui  these  animals."  (Siebold.) 
Near  the  external  opening  of  the  oviduct  is  a  pair  of  glands 
designed  to  secrete  the  gummy  matter  coating  the  eggs. 

The  eggs  of  the  Diptera  are  usually  cylindrical,  elon- 
gated and  slightly  curved,  and  the  surface  is  smooth,  not  being 
ornamented  as  in  the  Lepidoptera.  In  the  TipulidfB  the 
eggs  become  matui-e  as  soon  as  the  pupa  sliin  is  thrown  off, 
when  they  are  immediately  laid. 

The  larvEe  are  footless,  white,  fleshy,  thin  skinned,  cylindrical 
and  worm-like,  spindled  or  linear  in  shape.  They  have,  in  the 
higher  families,  as  in  the  Tipulidce,  a  distinct  head ;  bat  they 
are  often  headless,  as  in  the  Muscidw,  and  are  then  called 
maggots.  They  live  in  mould,  decaying  oi^auic  substances,  or 
in  the  water.  Many  maggots  ai'e  provided  with  two  corneous 
hooks,  probably  the  mandibles,  with  which  they  seize  their  food. 
The  pupa  is  either  naked  (Pupa  obtecta,  Big.  276),  like  the 
chrysalids  of  moths,  with  the  limbs  exposed,  as  in  the  Tipu- 
ce;  or  they  are  coarctate  (pupa  coarctata.  Fig. 
/^^J\  272)  as  in  the  flies  generally,  the  skin  of  the  larva 
j^^i  serving  to  protect  the  soft  pupa  within,  as  during 
5  the  growth  of  the  pupa  the  old  larval  skin  sepai-ates 
1  from  the  ^ewly  formed  pupa  skin,  which  contracts 
?  sliglitly.  It  is  then  called  the  pupai-ium,  and  is 
usually  cylindrical  and  regularly  rounded  at  each  end 
like  the  cocoon  of  moths.  Those  which  have  the 
■  pupse  obtected,  when  aquatic  and  actii-e,  are  provided 
with  gill-like  filaments  permeatetl  with  trachese. 

The  semipnpa  stage  of  Diptera,  corresponds  generally  with 
that  of  the  Hymenoptera  and  Lepidoptera.  By  an  ingenious 
device  Dr.  Fitch  succeeded  in  obsei-ving  in  the  living  insect 
the  processes  by  which  "the  larva  of  the  willow  Cecidomjia 
(0.  salicia)  turns  to  a  pupa,  and  which  is  usually  accomplished 
during  the  night.  He  states  that  "  as  the  first  step  of  this 
change,  at  the  anterior  end  of  tlie  larva  the  cvtis  or  opake 
inner  skin  becomes  wholly  broken  up  and  dissolved  into  a 
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watery  Suid,  ■whereby  the  thin  transpai'ent  outer  skin  or  cuticle 
is  elevated  like  a  vesicle  or  blister,  which  occupies  about 
a  fourth  of  the  length  of  the  worm  on  its  under  side,  but 
is  mucli  ehortei'  ou  its  back.  The  insect  is  now  in  its  em- 
bryo-pupa state,  having  lost  its  larva  form  and  having  not 
yet  assumed  its  pupa  foim,  la  the  fluid  contained  in  this  vesi- 
cle, the  wings,  legs  and  antennse  of  the  future  fly  now  begin 
to  be  developed,  whereby  the  sheaths  of  the  wings  at  length 
come  to  be  discerned  immediately  under  the  skin.  This  skin 
is  exceedingly  thin,  delicate  and  transparent,  like  the  tunica 
arachnmdes  of  the  human  brain,  a  mere  film,  as  thin  as  a  spi- 
der's web.  Eventually  the  insect,  by  gently  writhing,  ruptures 
this  film  at  its  anterior  end,  and  gradually  crowds  it  off  down- 
wards to  the  lower  end  of  the  vesicle,  carrying  the  minute 
black  jaws  of  the  larva  with  it.  It  there  remains,  becoming 
dry  and  torn  into  shreds  which  flake  and  fait  off  by  thecou- 
tinued  motions  of  the  insect.  At  the  same  time  ft'om  the 
remainder  of  the  surface  not  occupied  by  this  vesicle,  a  still 
more  slight  and  delicate  film,  appearing  as  though  the  worm 
had  been  wet  in  milk  which  had  dried  upon  it,  fonning  an  ex- 
ceedingly thin  pellicle  or  scurf,  becomes  separated  by  the  same 
motions  of  the  insect  and  drops  off  in  minute  scales  scarcely 
to  be  perceived  with  a  magnifying  glass.  And  now  the  insect 
has  acquh'ed  its  perfect  pupa  form." 

Frederic  Brauer  has  proposed  in  his  "  Monogi'aphie  der 
CEsti-iden,"  a  division  of  the  Diptera  into  two  large  gi-oups. 
This  division  is  much  more  natural  than  the  old  one  into  those 
with  coarctate  and  obtected  pupre.  The  first  group  is  the  IHp- 
tera  ortJiorapIta,  comprising  the  Nemocera,  or  flies  with  long  an- 
tennse, together  with  the  Stratiomyidce,  Xylophagidea, 
Tabanidai,  Acrooeridce  (?),  Bombylidce,  Asiltdm, 
Leptidce,  Therevidce,  EmpidcB  B.iid  DoUekopidm  (pass- 
ing over  some  small  families  whose  metamorphoses  are  not 
known).  In  these  families  the  larva  skin  at  the  last  moult 
splits  down  along  the  middle  of  the  back  of  the  three  thoracic 
rings,  while  a  transverse  split  on  the  first  thoracic  ring  makes  a 
T-shaped  fissure.  Through  this  the  mummy-like  pupa  with  free 
limbs  escapes  ;  or  it  remains  within  the  loose  envelope  formed 
by  the  old  larval  akin,  when  this  author  calls  it  a  "false  pu- 
parinm." 
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In  the  second  gi"oup,  the  Diplera  c}/dorapJia,  the  trae  coarc- 
tate,  cylindrical,  smooth  pupailum  is  formed  by  the  contraction 
of  the  lavva  skin,  but  is  veiy  different  in  shape  from  the  ma- 
ture larva ;  while  this  puparium  remains  in  vital  connection  by 
means  of  tracheae,  with  the  enclosed  pnpa,  which  escapes  from 
the  puparium  through  a  curved  seam  or  lid  in  the  anterior 
end,  and  not  by  a  slit  in  the  back.  This  group  includes  the 
J'ipuncuHd(e,  Syrphida,  Conopidce,  (Eatridce,  Mus- 
cidee  a^idPupipara. 

Certain  Diptera  are  injurious  to  crops,  as  gall  producers,  but 
indirectly  the  TacAinidce  arei  beneficial  since  they  prey  on  cat^ 
erpiUars ;  while  the  greater  number  act  as  scavengers  in  the 
water  and  on  land,  and  thus  as  sanitary  agents.  Diptera  enjoy 
a  wider  geographical  range  than  other'  insects.  None  of  the 
larger  families  ai-o  exclusively  tropical;  the  Musoidtx  and 
mosquitoes  are  found  in  the  circumpolar  regions  in  abundance, 
as  well  as  in  the  tropics.  They  are  the  earliest  to  appear  in 
spring  and  the  latest  to  disappear  in  autnmn.  They  are 
active  at  all  times,  in  rain  or  sunshine,  day  or  night,  though 
the  greater  number  prefer  the  sunshine. 

From  their  habit  of  living  in  vegetables,  flowers,  and  other 
substances  sometimes  eaten  by  persons,  physicians  occasion- 
ally are  called  to  treat  cases  where  dipterous  larvre  have  been 
swallowed  and  produced  sickness.  Among  those  most  fVe- 
qnently  vomited  are  iarvse  of  various  Muacids,  especially  An- 
.  thomyia,  "  C.  Gerhardt  records  a  case  in  which  a  patient,  after 
four  days  illness,  vomited  about  fifty  larvre  of  some  dipterous 
insect,  probably  a  large  species  of  Muscidte.  A.  Laboui- 
bene  describes  and  figures  in  the  Annals  of  the  Entomologi- 
cal Society  of  France,  a  lari'a  of  Teichomyza  flisca  Macquart, 
which  is  exceedingly  abundant  in  the  public  urinals  in  France, 
and  which  lives  in  human  urine.  ■  He  identifies  it  with  the 
larvse  described  and  figured  by  Davaine  in  1867,  as  having  been 
evacuated  ftoin  the  intestines  of  a  woman  after  she  had  suffered 
muchpam.  (Zoological  Record  for  1867.)  Four  other  cases 
are  on  record  of  laiTas  having  been  voided  by  the  urinaiy  pas- 
sages, or  found  living  in  urine,  though,  as  suggested  to  us  by 
Dr.  Hagen,  it  is  possible  that  in  such  cases,  the  worms  were 
not  voided,  but  lived  in  the  urine  previous  to  the  time  they 
y  the  reporters  of  such  eases. 
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Dr.  J.  Leidy  reports  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  for  1859,  a  case  where  a  num- 
ber of  specimens  which  "  appeai'ed  to  be  the  larvse  of  the  Blue- 
bottle fly,"  were  given  him  by  a  physician,  having  been  vomi- 
ited  from  the  stomach  by  a  child.  Also,  a  second  case  where 
numerous  larvse  of  a  species  of  Antbomyia,  "  were  given  to  him 
for  examination  by  a  physician  who  had  obtained  them  fi'om 
his  own  person.  He  had  been  seized  with  all  the  symptoms 
of  cholera  morbus,  and  in  the  dischai-ges  he  had  detected  nu- 
merous specimens  of  this,  to  him,  unknown  parasite.  It  was 
in  the  latter  part  of  summer,  and  the  larvfe,  it  is  suspected, 
had  been  swallowed  with  some  cold  boiled  vegetables.  Dr. 
Leidy  had  observed  the  same  kind  of  larva  in  another  case, 
accompanied  witli  the  ordinary  phenomena  of  cholera  mor- 
bus." 

Isidore  Geoi&oy  Saint  Hilaire  records  a  case  of  a  lai-va  of 
the  common  fly  found  living  in  the  skin  of  an  infant ;  while 
Dr.  Livingston,  accoi'ding  to  Cobbold,  detected  a  "solitary 
larva  of  a  species  which  had  talien  up  its  residence  in  his  leg. 
Dr.  Kirk  removed  this  parasite  by  incision ;  and  on  a  second 
occasion  he  obtained  a  similar  specimen .  from  the  shoulder  of 
a  negi-o." 

There  are  about  2,500  species  of  North  American  flies  de- 
scribed, and  it  is  probable  that  the  number  of  living  Noi-th 
American  species  amounts  to  10,000.  In  Europe  there  aj'e  also 
about  10,000  Imown  species,  belonging  to  about  680  genera. 

The  flies  of  this  country,  compai-ed  with  the  other  gi'oups, 
have  been  but  little  studied,  tliough  the  habits  of  many  ai'e  so 
interesting  and  the  species  very  numerous.  The  different  parts 
of  the  body  vary  much  more  than  in  the  Hymeuoptera  and 
Lepidoptera,  and  in,  such  a  degree  as  to  often  afford  coropava" 
tively  easy  characters  for  discriminating  the  genera. 

Tlieir  habits  are  very  variable.  Fi-esh  water  aquaria  are 
necessaiy  for  the  maintenance  of  aquatic  laivte.  If  quantities 
of  swamp  mud  and  moss  with  decaying  matter  are  kept  in  boxes 
and  jars,  multitudes  of  small  flies  will  be  hatched  out.  Leaf- 
mining  and  seed-inhabiting  species  can  be  treated  as  micro- 
lepidoptera,  and  earth-inhabiting  lan'ee  like  ordinary  cater- 
pillars.    Dung,  mould  in  hollow  trees,  stems  of  plants  and 
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toadstools  contain  numerous  larvsB  or  maggots,  as  the  yoong 
of  fliea  are  called,  which  must  bo  kept  in  damp  boxes. 

Flies  can  be  pinned  alive,  without  killing  them  by  pressure, 
which  destroys  their  form ;  and  numbers  may  be  killed  at  once 
by  moistening  the  bottom  of  the  coUectirig  box  with  creosote, 
benzine  or  ether,  or  putting  them  into  a  bottle  with  a  wide 
mouth,  containing  cyanide  of  potasaiam.  Minute  species  can 
be  pinned  with  very  slender  pins,  or  pieces  of  flue  silver  wire, 
and  stuck  into  pieces  of  pith,  which  can  be  placed  high  up 
on  a  lai-ge  pin.  In  pinning  long-legged,  slender  species,  it  is 
advisable  to  run  apiece  of  cai-d  or  paper  up  uuder  their  bodies 
upon  which  their  legs  may  rest,  and  thus  prevent  then-  loss 
by  breakage.  Of  these  insects,  as  with  all  othei-s,  duplicates 
in  all  stages  of  growth  should  be  preserved  in  alcohol,  while 
the  minute  species  dry  up  unless  put  in  spirits. 

In  the  genuine  flies  the  thorax  ie  highly  centi-alized ;  the 
maxilla;  are  covered  by  the  labrum,  and  the  labium  is  not  pro- 
vided with  palpi.  The  females  lay  eggs  from  which  the  laivre 
are  hatclied.  They  are  also  divided  into  the  Nemocei-a,  com- 
prising those  flies  having  long,  thread-like,  many-jointed  an- 
tenna, and  embracing  the  higher  families,  i.  e.  the  Culicidw, 
TipuUdw,  BibionidcR ajiA  Mhyphidm ;  while  the  remain- 
ing families  of  this  division  are  included  in  the  Bracliycera,  or 
flies  with  short  antennje,  such  as  the  Mnacidce,  etc.  But  the 
fossil  genera,  Electra  and  Chryothemia,  discovered  by  Piofes- 
sor  Loew  in  the  amber  of  the  Tertiary  formation,  and  a  North 
American  genus  of  Xj/?o_p^a9'i(?(e,  and  the  genus  Eachlcerus, 
have  intermediate  characters  combining  these  distinctions, 
■which  are  thus  shown  to  be  somewhat  arbitraiy. 

CuLiciD^  Latreille.  Tlie  family  of  Mosquitoes  or  Gnats 
have  the  mouth-pai'ts  very  long  and  slender  ;  the  maxillfe  and 
mandibles  are  free  and  lancet-like.  Figure  27i  {A,  larva ;  c, 
its  respiratory  tube ;  B,  pupa ;  d^  the  respiratory  tubes  ;  a,  the 
end  of  the  abdomen,  with  the  two  oar-like  swimming  leaves, 
seen  in  profile  at  B,  from  drawings  made  by  Mr.  E.  Burgess,) 
illustrates  the  transformations  of  a  species  inhabiting  brackish 
water  in  the  vicinity  of  Boston.  The  larvie  remain  most  of 
the- time  at  the  bottom  feeding  upon  decaying  matter,  thus  act- 
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ing  as  scavengers  aiid  doing  great  benefit  in  clearing  swamps 
of  miasms.  Occasionally  they  rise  to  the  surface  for  air  by  a 
ierifing  movement,  inlialing  it  through  the  star-like  respiratory 
tube  which  connects  with  the  trachcEe. 

The  pupa2  have  club-shaped  bodies  owing  to  the  greatly  en- 
larged thorax,  with  two  respiratoiy  tubes  like  those  of  Corethra, 
situated  on  the  thorax.  They 
remain  neai'  the  surface  of 
the  water  wriggling  towards 
the  bottom  when  disturbed, 
aided  by  the  two  broad 
swimming  caudal  leaves. 
Though  active  in  their  hab- 
its they  do  not  eat.  The  eggs 
are  laid  in  a  boa1>ahaped 
mass,  which  floats  on  the  surface  of  the  watei  About  foUr 
weeks  after  hatching  the  imago  appears  so  th«it  there  aie 
several  broods  during  the  summer.  The  fomalc!  ilone  bite, 
the  males  not  coming  into  our  apartments  but  spending  their 
lives  in  the  retirement  of  the  swamps  and  woods 

This  genus  abounds  in  the  high  Arctic  Kgifns  is  well  as  m 
the  tropics.  Oulex  ptpiens 
Linn,  inhabits  Europe,  and 
there  are  over  thirty  North 
American  species  described  in 
various  works. 

Figure  274  represents  a  ver- 
tical and  side  view  of  the  head 
(greatly  magnified)  of  a  com- 
mon species  of  Cules  found  in 
Labrador.  The  antennse  (a) 
do  not  reach  aa  far  as  the  tip 
of  the  beak,  and  are  supplied 
at  each  joint  with  a  thin  ver- 
ticil of  hairs  (by  an  oversight 
partly  omitted  in  the  upper  fig- 
ure). The  beak  consists  of  a  stout  bristle-like  labrum  (not 
shown  in  the  figure),  the  bristle-like  maxillte  {mx,  with  their 
rather  large  three-jointed  palpi  mp)  with  the  mandibles  (m) 
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wliich  are  thicker  than  the  masillte  and  barbed  at  the  tip,  and 
the  single  hair-like  lingua,  or  tongue  (Ig).  These  six  biistle- 
like  organs  are  folded  together  within  the  hollowed  labium  (I), 
which  is  a  little  enlarged  at  the  tip,  and  forma  a  gutter-like  case 
for  the  rest  of  the  mouth-parts.  The  mosquito,  without  any 
apparent  effort,  thi'usts  them,  thus  massed  into  a  single  awl -like 
beak,  into  the  flesh,  and  drawa  in  the  blood  through  the  chan- 
nel formed  by  the  fine  bristles,  Weatwood  stating  that  the  la- 
bium does  not  penetrate  the  flesh,  but  becomes  bent  upon 
the  breast  of  tlie  fly.  He  adds  "it  is  supposed  that,  at 
the  same  time  it  instils  into  the  wound  a  venomous  liquid, 
which,  while  it  enables  the  blood  to  flow  faster,  is  the  chief 
cause  of  the  subsequent  irritation."  So  far  aa  we  ai<i  aware 
no  poison  glands  have  been  demonstrated  to  exist  in  the  head  of 
flies,  or  other  six-footed  insects,  and  we  are  disposed  to  doubt 
whether  any  poison  is  poured  into  the  wound,  and  to  question 
whether  the  barbed  mandibles  are  not  sufficient  to  produce 
the  irritation  ordinarily  accompanying  the  punctured  wound 
made  by  the  mosquito  as  well  as  other  flies. 

A  large  mosquito,  with  two  light  spots  on  each  wing  (Ano- 
pheles quadrimaculatus  Say),  bites  fiercely.  It  is  abundant 
very  eai'ly  in  the  spring  before  other  mosquitoes  appear.  It 
seems  to  hibernate  in  houses.  The  genus  Corethra  has  the 
male  antennte  very  long  and.  densely  hairy.  The  wings  are 
finely  ciliated  as  in  Culex,  and  the  inner  edge  has  a  short 
fringe.  The  beautifully  transparent  and  delicate  whitish  laiTse 
may  be  seen  in  early  Spring  in  quiet  pools.  Early  in  April 
the  pupa  state  is  assumed,  disclosing  the  flies  late  in  the 
month. 

CHiROsoMiDf  IVe-^twood  Of  this  smill  family  the  genus 
C7ii')onomus  includes  some  small  speiies  which  iie  mosquito 
bke  with  featheied  anteuu'e,  ^nd  abounl  m  swaims  m  eaily 
spring  befoie  the  snow  disappeais  The  lance  ate  long  slen 
der  noimlike  sometimes  of  a  blood  ted  coloi  and  aquatn  in 
their  habits  While  ra  )st  of  the  larve  of  this  genus  In  e  m 
fresh  watei  we  ha\e  observed  multitudes  of  the  ^oung  of  C 
owautcxii  Paok  Ining  on  floatins  eel  grass  ^nd  in  gieen  sea 
weeds  at  low  water  mark  in  Salem  haibor     There  are  two 
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Fig  37j 


broods  of  the  larv£e,  the  first  becombig  fully  grown  the  last  of 

April,  the  other  the  last  of  September,  & 

the  flies  appearing  about  the  middle  of 

October.    The  laiva  (Fig.  276,  a, » 

larged  about  three  times,  with  the  head  I 

greatly  minified ;_  6,  the  labrum ; 

the  mandibles ;  d,  the  labium)  is  c 

lindrical,  whitish  and  about  a  quarter  \ 

of  an  inch  long     The  single  pair  of 

forelegs  (Fig  276a)  are  provided  with 

about  twenty-flve  longitudinal  lo^s  of  boolit,  nhile  the  anal 

leoH  (Fig  277,  a,  ipoition  of  the  doiaal  vessel)  teiramate  in 
a  a  Hingle  ciown  of  hooks  which  can  be  diawn 

II  ont  of  sight  The  worms  were  found  either 
]  cieeping  o\ei  the  surface  of  the  weeds,  or  if 
ibout  to  pupate,  coniealed  m  a  rude  thin  case 
rr  tube,  formed  of  the  debus  collected  on  the 
weeds  It  feeds  on  seaweeds  and  small 
worms  It  remams  m  the  pupa  sttte  (Fig 
27())  about  two  weeki,  transfoiming  into  a  fly 
(F  g  78  male  and  head  of  tl  e  fei  Ic)  ishich 
1  flers  from  the  tiue  Chironom  m  hav  ng 
^  s  sjs  bborte    intennie  a  id  smiUer  {nip     an  1  also  m 

thevei  ttio     and  the  longei  th  rax      T    vjm 

resembles  Cules   n  its  lar  a  anl  puj  \  st\te 

being  of  «im  Hr  form      Lyonnet  figures   a 

lar\  a  wh  eh  si  ms  a  moval  le  case  of  e  Ik  in  1 

moss      The  eggs  of  2"  lar    s  are  laid  on  the 

leaves  of  aquat  c  i  lants  and  fastened  togethei  ^  « 

with  gli  ten     Some  sj  ecies  of  Cer  top  q       1  ke  the  mosq  ito 

are  1  Inod  su  I  ers      The  Iw^se  a  e  howe^ei    terreati  tI  I  ving 

m  m  shioom=i   o   unl  r  the  baik  of  decaying  tiees 


Cecidomyid^  Westwood.  The  group  of  Gall-flies  comprises 
minute,  delicate,  slender-bodied  species,  whose  bodies  are 
clothed  with  long  haira.  The  winga  have  usually  three  or 
four  longitudinal  veins,  and  are  folded  over  the  back. 
They  are  gall-flies,  the  female  laying  her  eggs  in  the  stalk  of 
cereals,  and  in  the  stems,  leaves  and  buds  of  various  plants 
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which  prodnce  gall-like  excrescences  inhabited  by  the  larvie. 
The  Wheat-midge  or  Hesaian-fly  does  not,  howevei',  produce 
such  an  enlargement,' while  other  larvie  only  produce  a  folding 
of  the  leaf,  swelling  of  a  leaf-rib,  or  aiTeet  the  growth  of  a 
bud  or  stalk. 

Before  giving  a  special  account  of  the  Wheat-midge,  so  de- 
structive to  wheat  crops,  let  us,  with  the  aid  of  Baron  Osten 
Sa«ken's  r4snm6  in  the  Smithsonian  Monographs  of  Noi-th 
American  Diptera,  Part  1,  take  a  glance  at  the  habits  of  the 
family.  As  a  rule  the  species  prefer  living  plants,  though  sev- 
eral species  of  Epidosis  and  Diplosis  live  in  decaying  wood,  and 
C.  fuscicollis  Meigeu 
(?)  has  been  reai'ed 
by  Bouch6  ft'om  de- 
caying bulbs  of  tulips 
and  hyacinths. 
Others  live  under  the 
bark  of  trees,  in  the 
cones  of  pines,  or  in 
fungi.  Each  species 
is,  as  a  rule,  confined 
to  a  peculiar  species 
of  plant.  Some  of 
\the  lai-vfB  live  as 
^'s  ^s.  ■  guests    or    parasites 

in  galls  fonned  by  other  Cecidomyite.  Thus  C.  aerophila  and 
C.  pavida  live  socially  in  the  deformed  buds  of  Fraxinus ;  and 
Diplosis  socialis  inhabits  the  gall  of  Lasioptera  rubi.  The 
larvae  of  some  species  of  Diplosis  are  parasitic  among  the  plant- 
lice  (Aphis).  Some  of  the  larvte  live  on  the  surface  of  leaves, 
C.  glutinosa  having  been  found  by  Osten  Sacken  living  on  the 
surface  of  hickory  leaves. 

The  rather  long,  cylindrical  eggs  laid  on  the  surface  of 
leaves,  etc.,  are  generally  hatched  in  a  few  days,  though  this 
period  may  be  hastened  or  retarded  by  heat  or  cold.  The 
young  lan'te  are  colorless  and  ti-ansparent,  with  age  becoming 
reddish  or  yellow,  or  white.  They  are  fourte en-jointed,  a 
supposed  supernumerary  joint  being  placed  between  the  head 
and  the  first  thoracic  segment.    The  last  abdominal  ring  is 
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BometimeB  provided  with  bristles  or  homy  splnules,  frequently 
curved,  which  aid  the  larvffl  in  leaping,,  as  they  have  been 
observed  by  Dufour  to  do.  The  head  and  mouth-parts  are 
exceedingly  rndimentaay,  consisting  of  a  ring  with  two  pro- 
cesses extending  backwards ;  the  soft  fleshy  labium  protrudes 
thi'ough  this  ring;  and  from  the  upper  part  of  the  ring 
arise  a  pair  of  two-jointed  organs,  supposed  to  be  rudimental 
antennte.  On  the  under  side  of  the  body  at  the  juncture  of 
the  first  or  prothoracic  segment  with  the  superaumeraiy  seg- 
ment, is  a  hoiTiy  piece  called,  provisionally,  the  breast-bone 
.  (Fig,  284,  a),  and  which  is  present  in  most  of  the  larvffi  of  this 
group.  The  larvffi  having  no  jaws,  must  sack  in  the  sap  and 
moisture  through  the  mouth,  or  absorb  it  through  the  skin. 
They  make  no  excrement,  lilte  the  larvse  of  the  Hive  bee  and 
Humble  bee.  Though  their  motions  are  ordinarily  slow,  just 
before  pupation  they  ai-e  very  active.  The  larv*  are  not 
known  to  moult,  though  probably  the  larva  skin  is  shed  by 
gradually  peeling  off  in  shi'eds,  in  this  respect  resembling  the 
t!iin-skinned  larvie  of  bees. 

Some  lai-vte  of  Cecidomyia  before  becoming  pupae,  leave 
their  galls  and  descend  to  the  ground,  while  others  remain  in 
them,  where  they  spin  a  slight  silken  cocoon.  Dr.  Hai-ris  has 
described  the  mode  of  pupation  of  the  larva  of  C.  scdids  Fitch, 
stating  that  "  the  approaching  change  is  marked  by_  an  altera- 
tion of  the  color  of  the  anterior  segments  of  the  larva,  which 
from  orange  become  red  and  shining,  as  if  distended  by 
blood.  Soon  afterwards,  rudimentary  legs,  wings  and  antennte 
begin,  as  it  were,  to  bud  and  put  foi-th,  and  rapidly  grow  to 
their  full  pupal  dimensions,  and  thus  the  transformation  to  the 
pupa  is  completed."  This  process  is  undergone  beneatli  the 
larva  skin,  out  of  which  the  pupa  does  not  draw  its  body,  as  in 
the  obtected  diptera  generally.  The  larva  skin,  dried  and  cy- 
lindi-ical  in  shape,  thus  serves  as  a  cocoon  to  preserve  the  soil 
pupa  from  harm.  The  semipupa  of  C.  destructor  thus  "takes 
the  form  and  color  of  a  flax-seed.  While  this  change  is  going 
on  externally,  the  body  of  the  insect  gradually  cleaves  from  its 
outer  dry  and  brownish  skin.-  "When  this  is  carefully  opened, 
the  included  insect  will  be  seen  to  be  still  in  tlie  larva  state.* 
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It  does  not  change  its  condition  and  become  a  true  pupa  until 
a  few  days  before  it  discloses  the  winged  insect." 

The  pupa  resembles  that  of  the  fungus-eating  Tipulids, 
such  as  Seiara.  The  bases  of  the  antenn£e  ai-e  often  produced 
into  hom-like  points,  which  aid  the  popa  in  working  its  way 
oat  from  the  gall  before  assuming  the  fly  state,  and  for  the 
same  pnrpose  the  back  of  the  abdomen  is  spinose,  and  often 
there  are  a  few  bristles  at  the  tip. 

According  to  Dr.  Harris,  the  Cecidomyia  defit^-uctor  Say,  or 
Hessian-%  (Fig.  279),  has  two  broods,  as  the  flies  appear  in 
the  spring  and  autumn.     At  each  of  these  periods  the  fly  lays 
twenty  or  thirty  eggs  in   a 
^  crease  in  the  leaf  of  the  young 
3  plant.     In   about  four  days, 
farm  weather,  they  hatch 
and   the  pale  red  larvae  (a) 
"crawl  down  the  leaf,  work- 
ing tlieir  way  in  between  it  and 
\  the  main  stalk,  passing  down- 
wards till  they  come  to  a  joint, 
just  above  which  they  remain, 
I'ig.  s7a.  ji   little    below    the     surface 

of  the  gi'oimd,  with  the  head  towai'ds  the  root  of  the  plant"  (c). 
Here  they  .imbibe  tlie  sap  by  suction  alone,  and  by  the  simple 
pressure  of  their  bodies  they  become  embedded  in  the  side  of 
tlie  stem.  Two  or  thi-ee  larvse  thus  embedded  eeiTe  to  weaken 
the  plant,  and  cause  it  to  wither  and  die.  The  larvse  become 
fidl  gi'own  in  five  or  six  weelis,  then  measuring  about  three- 
twentieths  of  an  inch  in  length,  Abont  the  first  of  December 
their  skin  hardens,  becomes  brown  and  then  turns  to  a 
bright  chestnut  color.  This  is  the  so-called  flax-seed  state,  or 
puparium.  In  two  or  three  weelsa  the  "larva"  (or  more  truly 
spealitng,  the  semipupa)  becomes  detached  from  the  old  case. 
In  this  puparium  the  larva  remains  throngli  the  winter.  To- 
wards, the  end  of  April  or  the  beginning  of  May  the  pupa  (Fig. 
279,  b)  becomes  fiilly  formed,  and  in  the  middle  of  May,  in  Kew 
England,  the  pupa  comes  forth"  from  the  brown  puparium, 
"wrapped  in  a  thin  white  slrin,"  according  to  Herrick,  "which 
it  soon  breaks  and  is  then  at  liberty."    The  flies  appear  just  as 
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the  wheat  is  coming  up ;  they  lay  their  eggs  for  a  period  of 
three  weeks,  and  then  entirely  disappear.  The  maggots  hatched 
from  theae  eggs  talte  the  flax-seed  form  in  June  and  July,  and 
are  thus  found  in  the  harvest  time,  most  of  them  remaining  on 
the  stubhie.  Most  of  the  flies  appear  in  the  autumn,  but  others 
remain  in  the  puparium  until  the  following  spi-ing.  By  burn- 
ing the  stubble  in  the  fail,  their  attacks  may  best  be  prevented. 
Among  the  parasites  on  this  species,  are  the  egg-parasites, 
Platygaster,  and  Semiotellus  (Ceraphron)  destructor  Say  (Fig. 
140),  the  latter  of  which  pierces 
the  larva  through  the  sheath  qf  the 
leaf.  Two  other  Ichneumon  para- 
sites, according  to  Herrick,  destroy  / 
the  fly  while  in  the  flax-seed  or  - 
semipupa  state.  The  ravages  of 
Heasian-fly  have  been  greatly 
checlced  by  these  minute  insecta,  sb 
that  it  is  in  many  localities  not  so 
destructive  as  it  was  formerly.  Dr. 
Fitch  has  suggested  that  the  Euro- 
pean parasites  of  this  insect  and  tlio  C.  tritici,  could  be  im- 
ported and  bred  in  lai^e  quantities,  ao  as  to  atop  their  ravages. 
With  proper  pecuniary  aid  from  the  State  this  seems  feasible, 
while,  our  native  parasites  might  perhaps  also  be  bred  and 
multiplied  so  as  to  effectually  exterminate  these  pests. 

The  Wheat-midge,  C  tritici  Kirby,  attacks  the  wheat  in  the 
ear.  When  the  wheat  is  in  blossom  the  females  lay  their  eggs 
in  the  evening  by  means  of  the  long  retractile  tube-like  extrem- 
ity of  the  body,  within  the  chaffy  scales  of  the  flowers,  in 
cluatera  of  from  two  to  fifteen  or  more.  In  eight  or  ten  days 
the  eggs  disclose  the  transparent  maggots,  which  with  age  be- 
come orange  colored,  and  when  folly  grown  are  one-eighth  of  an 
inch  long.  Tliey  crowd  around  the  germ  of  the  wheat,  which 
by  pressure  becomes  shrivelled  and  aborted.  At  the  end  of 
July  and  in  the  beginning  of  August  the  maggots  become 
full  fed,  and  in  a  few  days  moult  their  skins,  leaving  the  old 
larva  skin  entire,  except  a  little  rent  in  one  end  of  it,  "  Great 
numbers  of  these  skins  are  found  in  the  wheat  ears  immediately 
after  the  moulting  process  is  completed."     Sometimes  the 
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larva  descends  to  the  ground  and  moults  theie  Hinis  fctites 
that  "it  is  shortei  somewhat  flittenel  ani  moie  obtuse 
than  before,  and  is  of  a  deeper  jcllow  coloi  with  in  olloig 
greenish  spot  in  the  middle  of  the  body  In  this  state  which  is 
intermediate  1  etween  the  l•u^a,  and  pupa  states  which  h^s  by 
Dr.  Fitch  been  teime  1  the  embryo-pupa,  and  t  y  U5  fem 
pupa,"  the  insect  spiue  a  minute  ewthen  cocoon  which  ic 
cording  to  Dr  Fitch  i«  smallei  than  a  mustai  1  stt  1  and 
remains  in  the  ground  thiuu^h  the  wmtei  Imiowitg  to  the 
depth  of  an  inch  beneith  the  suiftce  In  the  next  June 
they  aie  tian'<foimed  to  pupa, 
with  the  limbs  free  "W  hen  about 
tc  asiume  the  <id  ilt  st^tc  the 
ij  I  noiks  its  w<iy  to  the  suifice 
11  June  and  July.  Its  Chief  para- 
aite,  the  Platygaater  error  Fitch 
(Fig.  135),  is  allied  to  P.  tipnhe, 
which  in  Europe  destroys  great 
numbers  of  the  midge. 
*'°  ''^'  It  is  evident  that  deep  plough- 

ing in  the  fall  or  spring  will  destroy  many  of  the  insects,  and 
grain  sown  after  the  15th  or  20th  of  May,  in  New  England, 
will  generally  escape  their  attacks. 

The  wings  of  the  Hessian-fly  are  blatikish ;  those  of  the  0. 
tntid  are  transparent.  This  last  species  is  orange  colored,  with 
long,  slender,  pale  yellow  legs,  and  the  joints  of  the  antennEe 
are  twenty-four  in  number  in  the  male,  and  twelve  in  the  fe- 
male. 

The  Gecidomyia  rigidce  Osten  Sackon  (C.  salicis  Fitch)  forms 
a  gall  surrounded  by  the  dry  and  brittle  terminal  bud  at  the 
end  of  the  twigs  of  the  wiUow.  The  single  larva  discloses  the 
fly  early  in  the  spring.  The  bright  yellow  larva  of  C.  gros^u- 
larice  Fitch,  causes  the  goosebeny  to  turn  red  prematurely  and 
become  putrid.  The  pupa  of  G.  pini-inopis  is  supposed  by 
Osten  Sacken  to  be  coarctate,  the  larva  fastening  Itself  to  a 
pine  leaf  and  remaining  motionless  until  the  resinous  exuda- 
tion resulting  from  its  attacks  hardens,  forming  a  cocoon-like 
pupa  ease  or  puparium. 
Mr.  Walsh  describes  in  the  "American  Entomologist,"  vol.i, 
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p.  106,  the  gall  formed  by  0.  strohiloides  O..Sa<'ken  (Fig 

a,  natural  size;  ft,  anteuna;  281, gall)  which  is  "dimply 
larged  and  deformed  bud  of  Sails  cordata. 
The  fiy  appears  in  April,  or  eai-ly  in  May, 
oviposits  in  a  terminal  bnd,  and  the  gall  attains 
its  full  size  l>y  the  middle  of  July.  The  larva 
hibei'nates  in  a  thin  cocoon,  changing  to  a  pupa 
in  the  spring,  (Walsh.)  Another  willow  gall 
made    by  C.  salHs-hrassicoides  Walsh    occurs 

on  the  Salix  longi- 
folia,  the  galls 
forming  a  mass 
(Fig.  282)  like 
„  tbe  sprouts  on  a       ^'s-  ^si. 

cabbage  staib.  Mr.  Waish  also 
.  describes  the  Grape-vine  Apple 
Gall  (Fig.  283,  gall  of  C.  ?  vitis 
pomum ;  a,  natural  size ;  b,  a 
section),  the  fly  of  which  is 
,  The  gall  is  divided  into  numerous  cells,  each  con- 
L  larva.  It  occurs  on  the  wild  Frost  grape.  The 
le  Albert  gall  (C?  vitis-eory- 
loidea  Walsb,  fig.  2ti4  ;  n,  head  of  lai-va, 
showing  the  clove-shaped  breast  bone ; 

b,  a  bunch  of  galls,  natural  size ;  c,  sec- 
tion of   a  gall,   showing  the  cell  tbe 
larva    inhabits)   is  found  on  the  wild  1 
Frost  grape  in  Illinois. 

Walsh  lias  descriljed  fourteen  addi- 
tional speciea  of  Cecidomj-iffi  inhabiting 
eight  different  species  of  willow.  The 
specific  character  of  the  insects  them- 
selves, are  in  all  their  stages  of  the 
slightest  possible  chai'acter,  but  the  dif- 
ferent galls  can  be  readily  distinguished. 
These  galls,  according  to  Walsh  and 
other  authors,  also  afford  a  shelter  to  so-  ^'B-  ^ea. 

called  "inquiline,"  or  guest  species,  such  as  the  larva;  of  other 
species  of  Cecidomyia  and  species  of  Scatopse  and  Drosophila, 
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CurcuUenidm  ind  mmnte  Lepidopteia,  together  with 
Aptiides  ajid  species  of  Thnpa,  wtui-h  last  are  thought  by 
Walsh  to  prey 
upon  the  cecidomyious 
laiise 

The  subdivisions  of    . 
jlthe  lai^e  genus  Ceci- 
domyii  are  noticed  by 
O'stcn  Sacken  in  Part 
1  of   the  Smithsonian 
F'      ^^  Monogiapha    of    Dip- 

tera.  As  the  slndent  cin  lelei  to  that  -woik  we  simply  inti-o- 
duce  tlie  cuts  showing  the  ^enaton  of  the  wmg  of  ea«h  genus, 
without  farther  ehaiactenzing  them  (Fig  285,  Cecidomyia; 
286,  Diplosis;  287,  Colpodia    288  Epidosie    289,  Asynapta; 

290,  Spaniocera ; 

291,  Lasioptera). 
Another  gi-oup  of 
this  family  are 
Anarete  and  its 
alhes  (Fig.  292, 
Zjgoneura;  293, 
Anarete ;  294,  Ca- 
tocha;  295,  Cam- 
pylomyza ;  296, 
Lestremia)  which 
are  also  related  to 
the  jVIyoetophi- 
lids. 

We  have  al- 
ready referred,  on 
page  51,  to  cer- 
tain c  e  c  i  d  o  - 
myians,  -nhich  in 
the  lar\  al  condi- 
tion pi o d  u c e 
rii     i  young.    We  figure 

(297)  a  species  whose  metamorphoaia  has  been  traced  by 
Nicholas  W^nei      The  laiTa  is  cyhndrical  in  form,  like  most 
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eecidomyian  larva,  with  the  division  between  the  segments  in- 
dicated by  rows  of  minute  spines.  From  the  germ-balls  (a, 
nearest  the  posterior  end  of  the  body)  the  embryo  is  gradually 
formed  (as  at  a  in  the  eighth  and  ninth  rings  of  the  body), 
when  they  assume  a  cylindi-ical  form  like  the  eggs  of  the  adult 
fly  of  this  family.      These  eggs  may  be  compared  with  the 


"pscudova"  of  the  Aphis,  and  are  developed  from  the  two 
large  fatty  bodies  (corpora  adiposa)  which  ai'e  situated  one  on 
each  side  of  the  body.  These  "false  eggs"  increase  in  num- 
ber and  develop  until  the  entire  cavity  of  the  mother  larva  be- 
comes distended  with  young  worms  like  itself,  and  which  ai-e 
finally  bora  and  may  be  compared  with  the  wingless  broods  of 
Plant-lice.* 

*Bavoii  Oaten  Saoken  afterwards  abandoned  the  hypothesia  (slated  on  p.  BOD) 
that  the  fsmnleB  of  Cynipids  nre  Impregnated  hy  males  inhabiting:  a  different  sort 
of  gaU,  See  the  Proceedings  of  the  Entomological  Society  of  Philadelphia,  1863, 
p.  249,  g  S,  Sesea  of  the  Cynipidie. 
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Several  epeciea  liave  been  found  in  Euiope  under  the  bark 
of  apple  trees,  etc.  Loew  states  "thit  the  species  on  which 
Wagner  made  hia  ohseiyations  is  neaily  alhed 
to  the  genns  Heteiopeza  but  stiU  niyie  tlc-elj 
to  the  genui  Moiiodiciana,  fiym  the  ambei  of 
the  Tertiaij  formation  on  the  bhoies  of  the 
Baltic.  (Zoological  Eecoid,  18(>5  )  Memert  de- 
sciibea  a  similar  species  of  worm  and  its  imago, 
under  the  name  at Miastoi  metroloas,  and  ehaiac- 
terizes  the  fly  as  having  ■very  «hoit  tH(^JO^ntBd 
'  palpi,    and  monilifonn   eleven-jointed   autennse. 

I o  The  winga  have  three  veins,  the  middle  one  of 

which  does  not  reach  the  apex  of  the  wing. 

PsTCHODiD^  Zetterstedt.  The  principal  genns 
in  this  email  family  is  Psyelioda,  comprising 
small  flies  with  broad,  very  short,  oval  whitish 
Fig.  im.  wings,  which,  like  the  body,  are  very  hairy. 
They  may  be  seen  flying  and  leaping  on  tlie  banks  of,  or  on  the 
snrfaee  of  pools,  and  on  windows.  The  larvse  live  in  dung. 
The  larva  of  the  European  P.  phalmnoides  (so  named  from  its 
resemblance  to  a  moth)  is  "long,  subfuaiform  and  depressed, 
with  a  slender,  straight  cylindrical  tail,  longer  than  the  pre- 
ceding segment.  The  pupa  has  two  short  appendages,  thick- 
ened at  the  tips  behind  the  head.  The  abdomen  is  tapering." 
(West  wood.) 

TiPULiD^  Latreille.  The  Daddy-long-legs  or  Crane-flies 
are  well  known  by  their  large  size  and  long  legs,  and  from  their 
close  resemblance  in  form  have  probably  given  rise  to  the 
humorous  stories  of  giant  mosquitoes,  which  sometimes  appear 
in  newspapers.  They  are  characterized  by  theii  slender  in- 
tennie  and  palpi,  and  their  remarkably  long  legs,  while  the 
abdomen  is  very  slender  and  cylindrical  in  shfipe ,  the  gioup 
chiefly  differs,  however,  from  other  flies,  accordiug  to  Baron 
Osten  Sacken  (Monograph  of  the  Diptera  of  Koith  Ameiica 
Part  iv),  in  the  presence  of  a  transverse  V-shaped  sutuie 
across  the  mesonotum ;  l^y  the  completeness  of  the  venation, 
and  the  presence  of  a  well  developed  ovipositor,  "with  its  two 
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pairs  of  long,  horny,  pointed  valves."  The  larv^  (Fig.  298, 
natural  size,  a  larva  of  this  family  found  living  under  stones 
in  a  running  brook  at  Burkesville  Junction,  Va,  In  the 
Amerieau  Naturalist,  vol.  ii,  it  was  tu^,,vrfT-n-Yn-7TrrTn-rr7T^ 
referred  to  Tabanns)  differ  from  '^iJUiljiijLtJJil^^ 
those  of  the  neighboring  families  in 
having  but  a  single  pair  of  spiracles  ^'S-  ^■ 

at  the  anal  end  of  the  body.  The  head  is  rather  large,  and 
"  embedded  nearly  up  to  the  mouth  in  the  first  thoracic  seg- 
ment ;  the  mandibles  are  horny  and  strong,  and  forked  at  the 
end."  The  body  is  grub-like,  of  a  uniform  grayish,  brownish, 
or  whitish  color,  and  consists  of  twelve  segments. 

"The  larvEe  of  Ctenophora,  living  in  wood,  have  a  soft, 
white,  smooth  skin,  similar  to  that  of  the  iarvte  of  longicom 
beetles,  or  of  the  Asilidix,  living  in  similar  conditions. 
The  larva  of  Tipula  living  in  the  soil,  or  the  larvse  of  those 
species  of  Ctenophora  which  are  found  in  wood  so  far  de- 
composed as  to  be  like  soil  or  vegetable  mould,  have  a  much 
tougher  skin,  and  are  covered  with  a  microscopic,  appressed 
pubescence.  This  toughness,  as  well  as  some  stiff  bristles, 
scattered  over  the  surface  of  the  skin,  is  probably  useful  in 
buiTowing.  Thus  the  larva  of  Trichocera,  digging  in  vegeta- 
ble mould  or  in  fungi,  is  covered,  according  to  Perris,  with  mi- 
ci'oscopic  erect  bristles.  The  larva  of  Ula,  living  in  ftmgi,has, 
accoi'ding  to  the  same  anthor,  still  longer  bristles.  Those  larvre 
living  in  water  (as  some  Limnobina)  are  soft  and  slimy,  of  a 
dirty  gi'eenish  color,  and  with  a  peculiar  clothing  of  appressed 
microscopic  hairs,  not  unlike  those  of  the  larvje  of  Stratiomys. 
The  most  anomalous  of  all  the  Tipulideous  larvce  are  those  of 
the  Cylindrotomina.  That  of  Cylindrotoma  distinetissima 
lives  upon  the  leaves  of  plants,  as  Anemone,  Viola,  Stellaria, 
almost  like  a  caterpillar.  It  is  green,  with  a  crest  along  the 
back,  consisting  of  a  row  of  fleshy  processes.  The  larva  of 
Cylindrotoma  (Phalacrocera)  replicata,  according  to  Degeer, 
lives  in  the  water,  on  water  plants,  and  is  distinguished  by  nu- 
merous filaments,  which,  although  resembling  spines,  are  flexi- 
ble and  hollow  on  the  inside.  Degeer  took  them  for  organs  of 
respiration."  (Osten  Sacken.) 

The  larvae  move  by  means  of  minute  stiff  bristles  arising 
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from  transverse  swellings  on  the .  under  side  of  the  body. 
"The  end  of  the  body  is  tmncated,  and  the  two  spiraelea  are 
placed  upon  the  truncature,"  from  the  edge  of  which  part  arise 
usually  four  retractile  processes. 

In  the  aquatic  larva  of  Ptychoptera  there  is  a  long  respira- 
tory tube  at  the  end  of  the  body.  The  piipse  (Fig.  299,  under 
side,  enlarged  twice,  represents  a  pupa  of  this  family) 
have  usually  on  the  thorax  two  horn-like  processes, 
representing  the  thoracic  spiracles,  and  in  Ptychoptera 
one  of  these  processes  acquires  a  great  length,  iu  order 
to  allow  the  pupa  to  breath  under  water. 

The  Tipulids,  like  other  flies  with  soft  bodies  which 
contract  in  drying,  should,  as  Osten  Sacken  suggests, 
be  studied  from  fresh  specimens,  especially  when  the 
thorax  and  abdomen,  with  the  ovipositor,  are  to  be  ex- 
Fig.  289.  amiued.  The  Tipulids  of  the  United  States,  east  of  the 
Mississippi  river,  closely  represent  those  of  Europe,  while  Os- 
ten Sacken  states  that  a  few  species  are  found  to  be  common  to 
both  countries ;  and  he  farther  states,  with  regard  to  the  Tip- 
M^idce,  that  "whenever  the  North  American  fauna  differs  from 
the  European  in  the  occurrence  of  a  peculiar  generic  form,  or  in 
a  marked  prevalence  of  another,  this  difference  is  due,  eitlier  to 
an  admixture  of  South  American  forms,  or  of  forms  peculiar 

to  the  amber  fauna." 

^      The    genus    Tipula    com- 
prises the  largest  individuals 
of  the  family,  and  the  species 
may  be  seen  early  in  May  fly- 
^'^-  ^-  ing  over  grassy  fields.     The 

larv;e  live  in  garden  mould  and  under  moss  in  fields  and  woods. 
T.  trivittata  Say  is  one  of  our  most  common  species. 

In  the  genus  JAmnobiOi  the  body  is  very  slender  and  delicate, 
though  stouter  than  in  Dicranomyia,  a  closely  allied  genus,  the 
larvje  of  which  are  probably  aquatic.  "The.larvee  live  in  de- 
caying vegetable  matter,  especially  in  wood  and  ftingi."  "Van 
Eoser  discovered  the  larvte  of  the  European  L.  annulus  (closely 
allied  to  L.  cinctipes  Say)  in  decayed  wood.  They  are  Ijlse  an 
earth-worm  in  size,  as  well  as  in  color,  and  line  their  burrows 
with  a  kind  of  silken  web."  (Osten  Sacken.) 
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The  genus  Styringomyia  (Fig.  300,  .wing)  is  an  anomalous  gc 
niis  found  in  gum  copal  brought  from  Zanzibar.  Of  three  other 
anomaloua  genera  belonging  here  Osten  Sacken  ^ 
describes  BhampkMia,  of  which  the  rostrum  is 
long,  but  shorter  than  the  thorax,  with  species 
common  to  Europe  and  America,  and  also  found 
in  amber ;  Toxorrhina  which  is  found  both  i 
Horth  and  South  America,  and  Elepliantomyia  i 
which  occurs  only  in  North  America,  and  has  ai* 
Terj'  slender  filiform  rostrum,  almost  as  long  s 
the  body.    B.  WesPwoodii  O.  Sacken  is  found  in  ■/ 

■^  Fig.  SOI. 

the  Northern  States  and  Canada. 

Erioptera  and  its  allies  have  two  submai^inal  cells  and  the 
tibite  are  without  spurs  at  the  tip.  In  Erioptera  the  winga  ai'e 
pubescent  along  the  veins  only,  giving  the  whole  wing  a  hairy 
appearance.  E.  venusta  O.  Sacken  has  yellowish  wings,  with 
two  brown  bands,  and  is  a  common  species  in  the  Atlantic 
States.  According  to  Osten-  Sacken  Cliionea  is 
closely  allied  to  Erioptera.  It  is  wingless,  with  six- 
jointed  antennae  of  anomalous  stiiicture,  and  stout, 
hairy  feet,  and  a  short  abdomen,  which,  according  to 
Han'ia  is  provided  with  a  "sword-shaped  borer, 
resembling  that  of  a  grasshopper."  "These  insects 
occur  on  snow  in  winter,  the  larvae  live  underground,  [ 
apparently  upon  vegetable  matter,  and  have  been  de- 
scribed in  detail  bj'  Brauer  in  the  Transactions  of 
the  Zoolf^ical  and  Botanical  Society  of  Vienna  for  I 
1854."  C.  vcUga  Harris  (Fig.  301,  enlarged; 
302,  larva  of  the  European  C.  araneoides  Dalman) 
is  reddish  brown,  with  paler  legs. 

Another  section  of  this  lai^e  family  is  represented 
by  the  genua  Limnopkila,  in  which  there  are  two 
submarginal  cells,  usually  five  posterior  cells,  and  ^^-  ^*^' 
the  wings  and  eyes  ai'e  smooth,  and  the  antennee  sixteen- 
jointed.  The  larvte  live  in  decayed  wood.  The  larva  of  the 
European  L.  dispar  digs  longitudinal  burrows  in  the  dry  stems 
of  Anglica  aylvestris.  "  It  is  cylindrical,  glabrous,  of  a  livid 
gray,  with  a  horny  black  head."  (Osten  Sacken.) 

The  anomalous  genua   IHckocera  has  pubescent  eyes  and 
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distinct  ocelli  on  the  sidea  of  the  iVontal  tubercle.  The  species 
appeal'  in  swarms,  flying  up  and  down  in  their  mazy  dances, 
especially  at  twilight  early  in  spring,  though  they  may  be  seen 
late  in  autumn  and  on  warm  days  In  winter.  They  live  in  de- 
caying vegetable  matter.  Pedicla 
(.  is  a  gigantic  crane-fly,  embracing 
the  largest  flies  of  the  family, 
-.-d  and  with  Trichocera  is  the  only 
s'lg-  Sfls-  genug  of  this  family  having  ocelli. 

P.  albivitta  has  hyaline  wings,  with  the  costa,  the  fifth  longi- 
tudinal vein  and  the  central  cross  veins  mai^ined  with  brown. 
The  body  is  l.i  of  an  inch  in  length.    The  lan-a  of  an  Enro- 


38,  resemble  Tipnla  in 
inity  of  the  stigma,  and 


pean  species  lives  in  well  water. 

The  genus  Cylindrotoma  and  its 
the  course  of  the  veins  lying  in  the 
Osten  Saeken  illustrates  the  re- 
semblances by  the  accompanyini 
drawings,  of  which  Fig.  303  rep- 
resents the  venation  near  the 
stigma    of    Cylindrotoma;    Fig  ^'k  "^w 

304  that  of  the  European  Phalacrorera  rephcota  clo&eh  lil  ed 
to  the  preceding  genua,  and  Fig  305  thit  of  i  genuine  Tip  ila 
Ptyckoptera  is  rather  stout-bo  lied  and  has  a  singular  mem 
branous  spatulate  organ,  ciliated  on  the  marg  n  which  is 
inserted  at  the  base  of  the  halteies  (Osten  Sitl  en  )  P  ru 
fodncta  0.  S.  is  black  with  reddish  banda  on  the  feet 

The  larva  of  the  European   F  palido  a  has  i  long  lespua 

tory  tube  at  the  end  of  the  bodj    which  it  laises  to  the  surface 

a  of   the   watei    ^l  1   m  the  pupa 

"one    of    the     horiiy     piocesses 

whicli  d  stinguishes  the  tborix  of 

all  the  pupe  of  the  TipuHd  t 

is    enormou5,lv    piolonged      Idit 

wise    foi  the  purpose  of  Lieath 

(Osten  Saeken  )     The  i  erj  singulai  gem  ^ 

an    aberrant    form    lescmbling    tl  e    nen 

ropterous  Bittacua.     The  antenna  conaist  of  twenty   joints 

and  the  first  joint  of  the  tarsi  is  ier\  miith  thickened  while 

the  abdomen  is  very  long  and  slendei      B    datipea  iabr   is 


ing  ander  water. 
Biltacomorpha 
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black  with  a  white  stripe  on  the  mesonotmn,  the  metanotum 

and  flanks  being  white,  and  the  legs  banded  with  white.     It  is 

a  widely  diffused  species, 

and   presents  a  mo 

gular  appearance  when  fly-  \ 

ing,   as  it  moves   slowly, 

with   its    feet    variegated 

with  snow-wliite,  and  e 

ten  Sacken.)    In  the  genus  Protoplasma  (Fig.  306,  wing)  there 

are  six  posterior  cells  in  the  wing.    P.  Fltchii  0  Sickeo  is 

brownish  gray,  with  brown  bands  on  the  wings 

■  Mycetofhilid^  Macquart.  This  family  comprises  small 
flies,  capable  of  leaping  to  a  coneideiable  height,  and  pioMded 
with  two  or  three  ocelli,  but  not  having  a  jjiobosi-is  While 
the  antennffi  are  usually  simple,  as  lu  ill  othei  Diptera,  those 
of  Platyr&ptilon  Miersii  Westwood  aie  forked,  having  a 
branch  one-half  as  long  as  the  antenna  itself  The  thoiax  does 
not  have  a  transverse  suture,  and  the  wings  are  without  a  discal 
cell,  while  the  coxte  are  greatly  elongated,  and  the  tibite  are  all 
armed  with  spurs.  The  larvfe  are  subcylindrical  and  smooth, 
with  locomotive  bristles  beneath,  and  eight  pairs  of  stig- 
mata ;  they  are  in  color  whit«  or  yellowish.  They  ai'e  gregari- 
ous, living  in  decaying  vegetable  matter,  fui^i,  or  in  dung,  one 
species  forming  a  gall.  They  shed  their  skin  several  times  be- 
fore becoming  fully  grown.  Oaten  Sacken  states  that  the  larva 
of  Seiophila  which  covers  the  surface  of  the  fungus  it  feeds  in 
with  a  web,  is  long  and  almost  serpentifonn,  while  those  of 
.  BoUlopMla  and  Mycetopliila  are  shorter  and  stouter,  and  that 
of  Sdara  is  intermediate.  The  pupce  of  this  family  are 
smooth,  with  rounded  angles  and  edges,  whei-eas  those. of 
Tipula  are  sharp  and  pointed.  They  are  enclosed  in  a  silken 
cocoon.  Some  species  of  Sciara  do  not,  however,  spin  cocoone. 
The  larva  of  Mycelophila  scatopkora  Perns  "cai-ries  on  its 
back  a  sheath  formed  of  its  own  excrements  and  moulded  by 
means  of  a  peculiar  nndulatory  motion  of  the  skin.  The 
pupie  remain  within  the  sheath,  but  before  assuming  this  state 
the  larva  extends  the  sheath  anteriorly  in  a  short  neck,  and 
tapestries  it  on  the  inside  with  a  pellicle,  which  renders  it 
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more  tongh  aad  resisting,"  The  larvse  of  one  genus  sometimes 
live  gregariously  with  those  of  other  genera.  Thus  Oston 
Saekeii  found  that  the  "lai'Vffi  of  Sciophila  appeared  in  a  de- 
caying fungus  only  after  the  transformations  of  Myeetophila 
were  entirely  completed.  For  two  or  three  weeks  the  eggs  of 
the  former  remained  apparently  dormant  among  the  bustle  of 
so  many  larvse  of  the  other  species."  (Osten  Sacten.)  Leja 
resembles  Sciophila  in  its  habits.  The  lai-vie  of  Sciara  have 
no  bristles  on  the  tubercles  of  the  under  side  of  the  body,  usu- 
ally present  in  the  family.  They  are  more  gregaiious  than 
the  other  genera,  and  have  the  singular  propensity  of  sticking 
together  in  dense  patches,  generally  under  the  bark  of  trees. 
Wlien  AiUy  grown  they  sometimes  march  in  processions  in  a 
dense  mass,  sometimes  several  feet  long,  and  two  to  three 
inches  broad,  and  half  an  inch  in  thickness,  whence  the  Ger- 
mans call  them  "Army-worms."  To  the  same  genus  belongs 
the  S.  (Molobrus)  maii  of  Fitch,  the  apple  midge,  whose  larva 
is  glassy  white  and  devours  the  interior  of  apples. 

Professor  E.  D.  Cope  describes  in  the  Proceedings  of  the 
Philadelphia  Academy,  1867,  page  222,  a  procession  of  a  spe- 
cies of  Sciara  observed  in  September  by  William  Kite,  in  Ches- 
ter Connty,  Pemi.,  where  he  had  observed  this  aimy-woi'm  for 
three  consecutive  years.  "  This  company  (consisting  by  rough 
estimation  of  about  2,400)  extended  over  a  length  of  about 
twenty-two  inches,  with  a  breadth  of  from  tliree- fourths  of  an 
inch  in  the  thickest  part,  to  about  one-eighth  of  an  inch  at  the 
head,  aud  one-tenth  at  tail ;  five  or  six  worms  deep  in  tliicker 
parts.  They  advanced  at  the  rate  of  four  inches  in  five 
minutes,  the  hinder  ones  working  their  way  over  the  top  of 
the  rest."  These  lai-vfe  were  about  one-half  an  inch  long, 
semitransparent,  with  black  heads.  Mr.  Kite  observed  another 
procession  July  8th,  which  was  six  feet  six  inches  long.  These 
trains  were  attacked  by  larvfe  of  Staphylinids,  ants,  dipterous 
larvK  and  other  predaceous  insects.  Seven  other  persona  in 
this  comitiy  have  witnessed  similar  trains,  one  of  which  was 
observed  in  Lee,  Mass. 

The  larva  of  Myoetobia,  which  agrees  closely  with  that  of 
Rhyphus,  is  found  living  in  putrescent  sap  under  the  bark  of 
the  elm  tree.    We  have  found,  through  the  summer,  great  num- 
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bers  of  an  uiidescribed  apecies  (Fig.  807 ;  a,  larva ;  b,  pupa, 
mt^aifiecl  tJu-ee  times.  Fig.  308,  bead  of  the  larva  gi-eatly  en- 
larged; a,  antenna;  /,  labrum;  wt,  mandible;  nuc,  masilliE? 
mp,  maxillary  palpi?  g,_gens,?)  which  seems  to  differ  from 
Diifour'a  flgiire  of  the  European  M.  pailipes  in  the  form  of  the 
wings  and  their  venation,  as  well  as  in 
form  of  the  pupa.  The  larvse  were  first  seen 
in  abundance  on  the  26th  of  June  in  the 
crevices  of  the  bark  of  the  elm  from  which 
flowed  a  sour  sap  mingled  with  dust,  and  i 
this  putrescent  mass  the  slender  white  worms  '' 
glided  swiftly  about.  The  body  is  long  and 
slender,  scarcely  tapering  towards  either  end, 
and  consists  of  twelve  segments  besides  the 
head.  Like  the  larva  of  Scenopijius  and 
Thereva,  each  abdominal  ring  is  subdivided 
by  a  well  defined  false  suture ;  but  the  hinder 
1  vision  in  this  laiia  ia  about  one-fourth 
shorter  thin  the  lest  of  the  img.     It  is  .30  !'■«-  ^'^■ 

of  an  inch  I  ng  The  heal  is  pale  honey  yellow,  and  the  body 
pare  ^hite  The  thiee  thoracic  rings  are  mailied  posteriorly 
with  honey  J ellow  withapui  of  large  rouml  pale  spots  low 
down  on  the  side  of  each  ring  It  movea  with  great  activity, 
I  ee]  m^  its  n  o  ith  paits  constantly  moving,  pushing  them  into 
the  dut  The  pnpte  were  found  sticking 
iti  aight  out  from  the  bai'k,  being  attached 
by  tlie  spines  on  the  tail.  They  were 
straight  ling,  cylindrical,  the  thorax 
being  1  nt  little  larger  than  the  base  of 
the  abdomen.  The  head  is  square  ■  in 
fiont  ending  in  two  lateral  horns,  and 
the  ablcmen  is  covered  with  stout 
spines,  especially  at  the  tip.  It  is  .20 
of  an  inch  long,  and  is  pale  honey  yel- 
1  with  diit.  The  flies  appeared  June  27th,  and 
for  six  weeks  after  flew  about  the  trees.  The  head  is  black, 
the  thorax  and  abdomen  brown,  with  a  leaden  hue ;  the  abdo- 
men is  a  little  paler,  being  whitish  beneath,  but  darker  towards 
the  tip.    The  legs  are  pale,  a  little  darker  externally,  especially 


low  and 
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towards  the  tips  of  the  joint,- and  the  hind  tarsi  are  a  little 
dusky.  Its  length  is  .10  of  an  inch,  not  inclnding  the  an- 
tennie.    It  may  be  called  the  Mycetobia  sordida. 

PuLiciD*  Westwood.  While  this  group  has  been  considered 
by  many  writers  as  forming  a  distinct  "order,"  or  suborder  of 
insects,  equivalent  to  the  Diptera,  under  the  name  of  Aplianip- 
tera,  we  prefer,  with  Strans  Durckheim,  to  consider  them 
as  wingless  flies,  and  perhaps  scarcely  more  abnormal  than 
Nycteribia  or  Braula.  Instead  of  placing 
them  at  the  foot  of  the  suborder,  we  prefer, 
1  accordance  with  a  suggestion  made  by 
Haliday  (Westwood,  Class.  Insects,  vol. 
.  ii,  p.  495,  note),  who  places  them  near-  the 
;  MyeetophUids,  or  "Hingivorous  Tipulids," 
_  to  consider  them  as  allied  to  that  group. 
The  body  is  mnch  compressed ;  there  are 
two  simple  eyes  which  take  the  place  of  the 
compound  eyes,  the  epicranial  portion  of 
Tig  309  {|)g  head  being  gi'eatly  prolonged,  while  the 

labrum  is  wanting,  and  the  labium  is  small  and  membranous ; 
the  thi-ee-jointed  labial  palpi,  always  absent  in  other  diptera, 
are  long  and  slender.  The  form  of  the  larva,  including  the 
shape  of  the  head  and  its  habit  of  living  in  dirt,  and  its  way 
of  moying  about,  as  also  its  transformations,  certainly  ally  the 
flea  with  the  Mycetophilids. 

We  have  received  from  Dr.  G.  A.  Perkins  of  Salem,  the  eggs 
and  larvffi  of  the  species  infesting  the  cat,  from  which  we  have 
also  hatched  the  yonng  larvse.  The  eggs  (of  which,  according 
to  Westwood,  eight  or  ten  are  laid  by  one  female)  were  shaken 
from  the  cat's  fur,  whence  they  are  said  to  fall  upon  the  floor 
and  there  hatch,  the  lar\-Ee  living  in  the  dust  and  dirt  on  the 
floor,  and  feeding  on  decaying  vegetable  substances.  The 
egg  is  oval  cylindrical,  and  one  forty-fifth  -of  an  inch  !ong. 
The  lan'a  when  hatched  is  .06  of  an  inch  long  (Fig.  309,  the 
larva  four  days  old ;  a,  antenna ;  6,  end  of  the  body)  white, 
cylindi-ical,  the  sides  of  the  body  being  a  little  expanded, 
giving  it  a  slightly  flattened  appearance  when  seen  fVom  abovi 
The  segments  are  rather  convex,  the  sutures  being  deeply  in 
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There  are  tour  long  hairs  on  the  side  of  each  ring, 
becoming  longer  towards  the  end  of  the  abdomen,  where  they 
are  longer  than  the  body  is  thick.  The  terminal  segment  of 
the  body  is  considerably  smaller  than  the  one  preceding  it,  and 
has  two  long  spines  arising  from  the  tergal  part  of  the  ring ; 
these  spines  seem  to  assist  the  larva  in  moving  through  the 
hairs  and  dust  in  which  it  lives.  The  well  developed  head  is 
rounded,  conical,  narrower  than  the  prothoracic  ring,  pale 
honey  yellow,  and  with  long  three-jointed  antennffi. 

Mr.  Emerton,  who  made  the  drawings  here  given,  informs 
me  tliat  the  larvae,  when  flfteen  days  old,  did  not  differ  from 
those  freshly  hatched.  I  have  been  unable  to  discover  that  it 
moulte.  .Westwood  states  that  "when  fully  grown,  which 
occurs  in  summer  in  about  twelve  days,   the  larvse 


small  cocoon  of 
silk.  Eosel,  how- 
ever, observed 
that  some  of  the 
larvte  underwent  ' 
their  transforma- 
tions without 
forming  any  co- 
coon." "The  pu- 
pa is  quite  inac- 
tive, with  the  legs 
enclosed  in  separate 


Fig.  sio. 


The  period  of  the  duration  of 
the  pupa  state  varies  from  eleven  to  sixteen  days."  Our 
specimens  were  hatched  early  in  October,  and  they  probably 
pass  the  winter  before  changing,  as  Westwood  states  that 
they  pass  the  winter  in  the  larva  state.  The  species  here  rep- 
resented (Fig.  310,  6,  masillie,  and  their  paJpi,  a ;  d,  the  man- 
dibles, which  are  minutely  serrated  ;■  c,  labial  palpi,  the  labium 
not  being  shown  in  the  figure)  was  found  on  the  person  of  a 
man,  though  it  seems  to  ditfcr  specifically  from  Westwood's 
figure  of  P.  irritaiis  Linn.,  the  human  flea;  other  species  live 
on  the  dog,  cat,  squhrel,  and  other  quadrupeds  and  various 
birds.  The  antennae  are  concealed  in  a  small  cavity  situated 
behind  the  simple  eyes  and  are  four-jointed;   in  P,  mus/ndi 
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Duges,  they  are  external.  Kirby  deacribes  a  gigantic  species  two 
lines  long,  from  British  America.  As  a  preventive  measure  in 
ridding  dt^s  of  fleas  we  would  suggest  tlie  frequent  sweeping 
and  cleansing  of  the  floors  of  their  liennels,  and  renewing  of  . 
the  straw  or  chips  composing  their  beds — chips  being  the  best 
material  for  them  to  sleep  upon.  Flea-afflicted  dogs  should  be 
washed  every  few  days  in  strong  soapsuds,  or  weak  tobacco,  or 
petroleum  water.  A  writer  in  the  "Scieuce-Gossip"  recom- 
mends the  use  of  Persian  Insect  Powder,  one  package  of 
which  suffices  for  a  good  sized,  dog.  The  powder  should  be 
well  rubbed  in  all  over  the  skin ;  or  the  dog,  if  small,  can  be 
put  into  a  bag  previously  dusted  with  tlie  powder ;  in  either 
case  tlie  dog  should  be  washed  soon  after," 

One  of  the  most  serious  insect  torments  of  the  tropics  of 
America  is  the  Sai-copst/lla  (Rynchoprion  of  Oken)  penetrans 
Linn. ,  called  by  the  natives,  the  Jigger,  Chigoe,  Bieho,  Chlque, 
or   Pique.       (Fig-  311    much    en- 
larged ;     a,   the    gravid    female, 
natural  size).    The  female  during 
the   diy   season,  bores   into  .  the 
feet  of  the  natives  (though  it  also 
^  311  lives   in    dogs    and   mice,  wliich 

accounts  for  its  presence  in  houses),  tlie  operation  requir- 
ing but  a  quarter  of  an  hour,  usually  penetrating  under  the 
naib,  and  lives  there  until  her  body  becomes  distended  with, 
eggs ;  tlie  abdomen  swelling  out  to  the  size  of  a  pea.  The 
presence  of  tlie  insect  often  causes  distressing  sores.  The 
Ch^oe  lays  about  sisty  eggs,  according  to  Karsten,  deposit- 
ing them  in  a  sort  of  sac  on  each  side  of  the  external  opening 
of  tlie  oviduct.  The  larvie  do  not  live  in  the  body  of  the 
parent,  or  of  its  host,  but,  like  those  of  Pulex,  live  free  oh 
the  ground.  The  best  preventives  against  its  attaclss  are 
cleanliness  and  the  constant  wearing  of  shoes  or  slippers  when 
in  the  house,  and  of  boots  when  out  of  doors, - 

SiMULiD^  Loew.  Simidtum  molestum  (Fig,  312 ;  a,  larva 
of  this  or  an  allied  species,  magnified),  the  Black -fly,  represents 
this  family.  Its  antennfe  are  eleven-jointed ;  the  palpi  ai-e 
four-jointed,  with  long,  fine  terminal  joints,  and  the  ocelli  are 
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wanting,  while  the  posteiior  tihise  and  first  joint  ot  the  hmd 
tarsi  ai-o  dilated  1  he  body  n  fehoit  and  thii.i  Thehbium 
is  tVee,  sharp  aa  a  dagger  and  the  piobo&tis  is  ^vell  ^^ 

deyeloped  and  draws  blood  profuselj  The  ei  ecies  1^^^ 
are  nnmerou'.  The  Black  flj  so  well  hnowu  is  fMt 
the  torment  (t  trHellu's  m  the  North  is  blncJ  ,^>^' 
with  a  bicid  siheiy  im,  n  L_ 
thelegf  T\e  ha^e  ietei\ed  i  ^  — ^ 
laige  SI  ecies  fiom  Mi  F 
Coi  called  in  the  West  the  j 
Buflalo  flj  On  the  piaine=(  \ 
ot  lUmoia  it  has  been  Ki  " 
to  plague  hoi  es  to  deith  I 
Fig.  312  ^tg   bite        The  S    (Rlia^i   )   ,  j 

Ooiumbaschen  e    libr    m  Hnngaiy  iboiinda  m  im     V-    bj  j 
mense  nnmbers   often  killing  cattle      Othei  species     S^Vj 
abound  in  the  Ameiicm  tropics  wheie  they  aie  a        ^-^ 
great  scourge.     The  cjlmdiical  laiva  of  the  Enio-  ^  *i^  " 
pean  species  is  furnished  with  short  antennae  and  two  flabelli- 
form  appendages.     On  tlie  under  side  of  the  prothorax  is  a 
thick  conical  and  reti'actile  tubercle,  and  there  are  several 
curved  filaments  at  the  end  of  the  body.    The  pupa  has  eight 
very  long  lateral  filaments  on  the  front  of  the  thorax,  and  the 
posterior  end  of  the  body  is  enclosed  in  a  semioval  membra- 
nous cocoon,  open  in  front,  and  posteriorly  attached  to  some 
plant.    The  fiy  leaves  the  pupa  beneath  the  water. 


BiHiOHiD^  Macquart,  This  group  is  characteiized  by  hav- 
ing three  ocelli  and  the  prothorax  much  developed ;  the  wings 
have  no  discal  cell.  The  coxa;  are  not  prolonged  and  the  em 
podium  (supplementary  cushion)  is  proportionally  long  while 
the  pulvilli  are  sometimes  wanting.  The  typicnl  genus  Bibio 
of  Geoffi'oy,  has  short,  nine-jointed  antennre,  five  lointed  palpi 
and  the  eyes  of  the  male  are  large  and  coiitignous  while  those 
qf  the  females  are  small.  The  larvee  are  cylindiicil  footless, 
with  ten  spiracles,  and  f^ivnished  with  transverse  lows  of  sboit 
hairs,  being  found  in  dung,  but  they  mostly  feed  on  the  roots 
of  grass,  whole  patches  of  larvje  appearing  as  if  winterkilled 
Kobins   destroy  immense  numbers  of  them,    Westwood  has 
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foimd  the  papee  enclosed  in  smooth  oval  cells ;  they  are  naked, 
the  thorax  gibbous,  with  the  rudimental  wings  and  legs  very 
short.  Bibio  albipennis  Say,  a  white-winged  species,  is  double- 
brooded,  and  flies  in  swarms  in  June  and  October,  alighting 
slowly  on  the  passer-by. 

Ehyphid^  Loew.  This  family  is  known  by  the  wings  hav- 
ing a  perfect  diacal  cell,  while  the  cmpodium  resembles  a 
pulvillus ;  the  pidviUi  being  wanting.  The  single  genns 
Ithyphus  has  short  fourteen-jointed  antennse,  the  second  joint 
of  the  palpi  swollen,  and  the  legs  are  not  spiny,  Mkyphus 
cdtematus  Say,  is  common  on  windows. 

The  succeeding  families  belong  to  the  Br<Kkycera,  or  short- 
homed  flics. 

Xylophagid^  (Macquart).  This  family  is  known  by  the 
three  basal  cells  of  the  wings  being  very  prolonged,  the  an- 
nulated  thii'd  joint  of  the  antennie  always  without  a  style  or 
terminal  bristle,  and  by  the  spuiTcd  tibiae,  Xylophagus  has 
ten-jointed  ajitennte,  with  the  ovipositor  very  long.  The  lai'va 
is  cylindrical,  with  an  oblique  scaly  plate  on  the  tail,  while  the 
head  ends  in  an  acute  horny  point.  Loew  doubtfully  refers 
the  genus  Bolbomyki,  found  fossil  in  the  Prussian  Amber,  to 
this  group, 

STKiTiOMYiD^  Latreille.  The  wings  in  this  group  have  the 
three  basal  cells  much  prolonged,  and  the  costal  vein  reaching 
only  to  the  middle  of  the  wing.  The  third  joint  of  the  an- 
temise  is  sometimes  subdivided  into  several  portions.  The 
tibise  are  spurless  and  the  pnlvilliform  empodium  is  much 
developed.  The  coarctate  pupa  retains  the  larva  skin  nearly 
in  its  original  form.  The  genus  Beris  is  easily  distinguished 
by  having  seven,  instead  of  fi.ve  (the  usual  number)  abdominal 
segments  visible.  In  Sargus  the  eyes  of  the  .males  approxi- 
tnate  much  closer  than  in  the  females.  They  are  showy  insects, 
with  bright  metallic  colors,  and  are  widely  distributed  over  the 
earth.  The  larva  lives  in  the  earth,  is  oval  oblong,  narrowing 
before ;  the  head  is  scaly,  with  two  ocelli,  and  armed  with  two 
hooks,  while  the  body  is  hairy.     Fig.  313  represents  a  pupa 
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y  pTobalily  to  this  family.  Strathmya  has  a  broad  fl&i- 
tened  abdomen,  and  the  scutellum  spined.  The  larvae  are 
aquatic,  being  apodal  aiiil  flattened,  and  slen- 
der especially  at  the  end  of  the  body,  which  is 
elongated  and  has  a  simple  terminal  spiracle 
"surrounded  by  a,  great  number  of  bearded 
haii^,  which  form  a  coronet,  and  which  an 
capable  of  being  closed  up  so  as  to  retain  i 
bubble  of  air,  and  by  the  assistance  of  which  • 
the  insect  suspends  itself  at  the  surface  of  the 
water  for  respiration.  On  assuming  the  pupa  ■ 
state,  the  insect  floats  at  liberty  in  the  ■«  atcr, 
the  enclosed  pupa  occupying  only  the  anterior 
portion  of  its  larva  skin." 


Tabanida:  Latreille.  In  this  important  family  the  three 
basal  cells  of  the  wings  are  much  prolonged  ;  the  third  longitu- 
dinal vein  is  flircate,  and  the  tegulte  are  rather  large.  The  pro- 
boscis of  the  male  has  fonr,  that  of  the  female  six  bristles.  The 
third  joint  of  the  antennte  is  annulate  and  always  without 
style  or  bristle.  The  eyes  ai-e  lai-ge,  and  the  thorax  oblong  and 
flattened  above.  ■  The  female  Horse-flies  are  troublesome  from 
their  formidable  bite.  The  pupro  are  obtected,  resembling  the 
adult  flies.  Pangonia  has  a  proboscis  often  longer  than  the 
body  itself.  Ckrysops,  the  Golden-eyed  fly,  is  very  trouble- 
some, unceasingly  flying  about  one's  head,  striving  to  alight 
and  di'aw  blood.  The  two  basal  joints  of  the  antenme  are 
prolonged,  hairy,  the  third  spindle-shaped.  Chi-ysops  niger 
Macquai-t  and  C.  vUtatus  Wiedemann  are  the  two  most  abun- 
dant species. 

Tabanus,  the  Horse-fly,  is  Imown  by  its  large  size  and 
powerful  biting  and  sucking  apparatus.  Like  the  mosquito, 
the  male  horse-fly  does  not  bite,  but  lives  on  the  sweets  of 
flowere.  The  accompanying  sketch  shows  the  structure  of  the 
proboscis  of  the  female  of  the  Green-head  fly,  Tabanus  Uneola 
Fabr,  (Fig.  S14 ;  a,  five  terminal  joints  of  the  antennje ;  lb, 
labrum ;  m,  mandibles ;  Tnx,  maxillse ;  mp,  the  two-jointed, 
large,  stout,  maxillary  palpi ;  I,  the  tongue).  Its  bite  is  most 
painful  and  poisonous  to  many.      Mr.   Walsh  has   shown, 
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however,  that  in  its  larval  state  the  horso-fly  is  usefiil  to  man, 
as  it  feeds  ou  snails  and  probably  the  larvte  of  other  I'oot^ 
eating  insects.     The  larvfe  of  other  species  are  aquatic,  living 
under  submerged  objects.    Walsh  describes  , 
a  gi'eenish  transparent  larva  which  is  cylin- 
drical, twelve-jointed,  the  body  being  most 
slender  towards  the  head,  which  is  small, 
trancate,  conical,  the  anterior  part  capable 
of  extension,  with  short,  fleshy,  exarticnlate 
antennse  and  without  ocelli.     There  are  sis 
pairs  of  dorsal  fleshy  tnbercles.     On  the  nn- 
Fijr.  314.  der  side  of  the  abdominal  segments  are  six 

retractile  false  legs,  and  a  single  anal  retractile  proleg.  It 
is,  when  disturbed,  vigorous  and  restless,  swimming  quickly, 
often  elevating  the  anal  slit,  in  which  the  stigmata  are  probable 
placed,  out  of  the  water  to  take  in  the  air.  The  pupa  is  cylin- 
drical, obtuse  at  the  hea^l,  tapering  a  little  posteriorly,  and  is 
of  a  pale  yellowish  brown.  There  are  six 
tubercles  at  the  mouth,  above  which  are 
the  tiigonate  three  or  foui'-jointed  antenna. 
The  abdominal  segments  are  furnished  with 
ring  of  appressed  bristles  dii'ected  back- 
i^.  sifl.  wai-ds,  and  the  anal  spine  is  large,  trun- 

cated, and  terminates  in  six  small,  stout  spines.  T,  atrcOua 
Fabr.  is  a  common  species  ;  it  is  black,  covered  with  a  whitish 
bloom,  and  expands  neaiiy  two  inches,  while  the  Tabanus  dnolus 
Fabr.,  or  Orange-belted  horse-fly,  ia  smaller  and  less  abundant. 
Of  the  smaller  species  the  Tabanus  lineola  Fabr.  (Fig.  815) 
is  so  named  from  the  whitish  line  along  the  ab  Ion  e  Tl  s 
fly  is  our  most  common  species,  thousands  of  the  p 
peariog  during  the  hotter  parts  of  the  summer,  wl  en  the  s 
is  shining  on  om-  marshes  and  Western  prairie  1  o  6es  and 
cattle  are  sometimes  worried  to  death  by  tlieir  ha  ais  ng  b  te-s 
In  cloudy  weather  they  do  not  fly  and  they  perish  on  the  cool 
frosty  nights  of  September. 

Leptid^  Meigen.  This  family  is  easily  distinguished  from 
the  preceding  by  the  simple  third  joint  of  the  antennte,  which 
are  provided    with   a  simple    or    tbiclcened    styliform    bristle. 
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The  tibite  are  spuiTed ;  the  larvEe  slender,  eylindrical ;  the 
body  widening  posteriorly,  terminates  in  two  points,  while 
the  pupa  is  naked,  incomplete,  with  transverse  rows  of 
spines  on  the  abdomen,  becoming  laj'gest  at  the  tip.  The 
larva  of  L^Us  vei-mil-eo  Fabr.  lives  at  the  bottom  of  holes 
which  it  makes  in  sand,  and  thus,  like  the  ant-lion,  entraps 
other  insects. 

CiBTiD^  Loew.  Known  by  the  greatly  inflated  thorax  and 
abdomen  this  family  is  of  but  small  extent,  comprising  species 
whiclj  have  the  proboscis  rather  obsolete,  or  long  and  bent  be- 
neath the  body.  Such  ai'C  the  genera  Ci/rtus,  Acrocra  and 
Oncodea.  The  genus  Hirmoneura  represents  the  family  Hir- 
moneheid^  of  Loew. 

Mydasidj!  Leach.  This  family,  represented  in  this  country 
by  the  single  genns  Midas,  is  easily  known  by  the  large  size  of 
the  species,  and  by  the  long  clavate  antennte,  the  fleshy  labium, 
and  the  minute  empodium.  The  larva  and  pupa  ai'e 
said  by  Harris  to  almost  exactly  resemble  those  of 
the  rapacious  Asilidte,  The  larva  of  Midas  davatus 
Drury  is  cyiindiicai.  whitish,  tapering  before  and 
almost  rounded  behind,  with  two  spiracles  in  the  last 
segment  but  one  of  the  abdomen,  and  ia  two  inches 
long.  It  lives  and  undergoes  its  transformations  in 
decaying  logs.  (^Harris.)  The  pnpa  (Fig.  316,  drawn 
from  a  specimen  in  the  Harris  collection)  is  about 
an  inch  and  a  quarter  long,  brown,  nearly  cylindrical,  ^'^'  ^'■''' ' 
with  a  forked  tail ;  there  are  eight  spines  on  the  forepart  of 
the  body.  Midas  fulvipes  Walsh  has  similai-  habits  and  its 
transformations  are  similar  ;  the  larva  is  insectivorous. 

AsiLiDJE  (Asilici)  Latveille.  These  large,  stout,  Kobber-flies, 
as  the  Germans  style  them,  are  covered  with  stiff  hairs,  and 
have  long  abdomens.  The  third  joint  of  the  antennee  is  sim- 
ple ;  the  labium  forms  a  horny  sheath,  and  the  empodium  is 
like  a  horny  bristle.  They  are  rapacious,  seizing  other  insects 
and  fljdng  off  with  them,  like  the  fossorial  hymenoptera.  Dor 
sypogon  (Fig.  271,  3,  wing)  has  the  second  loi^itodinal  vein 
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running  into  the  border  of  the  wing,  wliile  ttie  anterior  tibiie 
end  in  a  hoolicd  apiue. 

The  genus  Lapkria  is  large,  stout-bodied,  very  hirsute,  the 
second  longitudinal  vein  runs  into  the  first,  and  the  style  of 
the  antennae  is  either  thick  and  stout,  and  generally  wanting,  or 
entirely  obsolete.  In  their  loud  buzz,  swift,  peculiar  flight  and 
general  appearance,  the  species  strildngly  resemble  humble 
bees.  Laphiia  thoradca  Fabr.  is  neai'ly  an  inch  long,  and  is 
black  with  yellow  hairs  on  the  thorax,  Asilus  is  much  longer, 
with  an  acutely  pointed  prolonged  abdomen,  and  the  species  ai'e 
often  nearly  naked,  while  the  more  essential  characters  lie  in 
the  union  of  the  second  longitudinal  vein  with  the  first,  and  the 
termination  of  the  antennse  in  a  distuict  bristle.  The  larvffi 
of  Asilus  serioeus  Say,  which  feed  on  roots  of  the  rhubarb 
plant,  according  to  Dr.  Harris,  are  yellowish  white,  about 
three-quarters  of  an  inch  long,  a  little  flattened  and  tapering 
at  each  end,  with  a  small  brown,  retractile  head,  which  is  pro- 
vided with  two  little  horny  brown  hooks.  The  brown  pupa  is 
naked,  with  a  pair  of  tubercles  on  the  front  of  the  head,  tlu-ee 
spines  on  the  side,  a  forked  tail,  and  a  transverse  row  of  fine 
teeth  across  each  abdominal  segment,  by  which  they  are  en- 
abled to  work  their  way  to  the  surface.  The  Ti'upanea  ajpivora 
Fitch,  or  Bee-killer,  captures  the  honey  bee  on  the  wing,  one 
having  been  known  to  kill  Ml  bees  in  a  day.  (Eiley.) 

Thebevid*  Westwood.  This  small  group  is  characterized 
by  the  wings  having  the  three  basal  cells  much  prolonged ;  the 
third  longitudinal  vein  is  furcate,  and  the  antennae  have  a  ter- 
minal style  of  variable  form,  sometimes  wanting.  There  is  no 
empodium,  and  the  labium  is  fleshy.  The  larva  is  veiy  long 
and  slender,  the  abdominal  rings  having  a  double  segmented 
appearance,  with  two  respiratory  tulies  at  the  end  of  the  body. 
They  are  found  in  garden  mould  and  rotten  wood.  The  pupa  is 
oblong,  with  two  spines  on  the  front  of  the  head,  and  three  on 
the  side  of  the  thorax.  Westwood  states  that  the  larva  of  a 
species  of  Tliereva,  which  is  like  a  wire-worm  in  shape,  feeds 
on  the  pupae  of  some  moths. 

BoMBYLiiD^  Latreille.     These  pretty  flies  ai'e  very  hirsute. 
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with  an  oval  body  and  long  proboscis;  the  wings  bave  the 
thi'eo  basal  cells  much  prolonged,  with  the  anterior  intercal- 
ary veiti  present  almost  without  exception,  the  posterior  always 
wanting.  The  third  joint  of  the  antennae  is  simple,  and  the 
empodium  qnite  iiidiraentary.  They  are  exceedingly  swift  on 
the  wing  and  are  found  in  sunny  paths  and  glades  early  in  the 
spring  and  throughout  the  summer.  They  can  only  be  cap- 
tured when  alighted  on  the  ground.  The  eggs  are  laid  in  the 
nests  of  bees,  and  the  half  cylindrical,  long,  fleshy,  smooth, 
unarmed  larvae  devoiu-  the  bee  larvfe,  while  the  pupa  is  spiny, 
armed  on  the  head  with  horny  lamellie.  In  the  genus  Bomhy- 
lius  the  body  is  ovate,,  with  long  dense  hairs  and  a  small  head. 
The  eyes  of  the  male  are  grown  together,  and  the  legs  are  very 
slender.  A  species  is  known  in  England  to  lay  ite  eggs  at  the 
opening  of  the  holes  of  Audrena,  whose  laiT^e  and  pupte  ai'e 
devoured  by  the  laiTae  of  the  fly.  Systropvs  is  very  long  and 
slender,  and  wasp-like,  as  in  Conops,  with  the  proboscis  equal-, 
ling  the  thorax  in  length.  The  genus  Anthrax  is  more  flattened 
and  oblong  in  shape  than  BombyUus,  with  a  short  proboscis ; 
the  eyes  ai'e  not  connected  in  the  males.  The  species  are 
gaily  colored,  the  wings  often  partially  black ;  they  fly  in  paths 
in  the  hottest  days  of  summer.  The  larvsa  are  parasitic  on 
bees,  and  in  their  transformations  closely  resemble  those  of 
Bombylius.  Audouin  has  found  Anthrax  morlo  in  the  nest  of 
Anthophora,  and  Westwood  has  found  the  pupa-skin  in  the 
nest  of  Megachile,  while  the  larva  has,  in  England,  more  re- 
cently been  found  to  be  parasitic  in  tlie  nests  of  certain  An- 
drenidie.  We  have  received  from  Mr.  J.  Angus  the  larva  and 
pupa  (Plate  4,  flgs.  6,  7)  of  Anthrax  ainuosa  Wiedemann, 
which  is  parasitic  in  the  nest  of  Xylocopa  Vii^inica. 

Stkphid.*;  Leach  These  gnily  colored  flies,  so  useful  to  ag- 
riculturists fiom  their  habit  ot  feeding  upon  Plant-lice,  closely 
resemble  the  waips  in  form  and  coloration,  having  hemis- 
pheiical  heads  large  bioid  ejes  and  rather  flattened  bodies 
ornamented  with  y  ellow  ban  Is  and  spots.  The  wings  have  the 
thiee  basil  cells  much  piolonged,  the  third  longitudinal  vein 
simple  a  spurious  longitudinal  vem  between  the  third  and  fourth 
longitudinal  ^  eins ,  w  hile  the  fourth  longitudmal  vein  is  united 
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at  its  end  with  the  third,  and  there  is  no  intercalary  vein.  The 
genital  armor  of  the  male  is  unsymmetrical,  and  there  is  no 
empodinm.  They  hover  in  the  hot  sun 
over  and  about  flowevs,  resting  upon 
them  to  feed  on  their  aweeta.  The 
larvte  cither  live  in  the  water,  when  the 
body  ends  in  a  long  extensile  breathing 
tube ;  or  are  tei-restrial,  living  in  decay- 
ing wood,  or  parasitically  in  nests  of 
^  bees,  or,  as  in  Syrphua,  live  among  plaat- 
lice.  The  singular  spherical  larva  of  JW*- 
crod<m  gldbosus  (Fig.  317 ;  a,  puparium ; 
s,  spiraeular  tubercles ;  v,  vent ;  b, 
anteiior  view  of  the  same  ;  c,  larva  just 
before  pupation)  is  found,  according  to 
Mr.  Sanborn,  under  sticks  in  company 
"'«  ■"'■  ■ftith  shells. 

Milesin  strikingly  resembles,  in  its  style  of  coloration  and 
fonn,  the  common  large  yellow  waap.  The  antennse  are  short, 
drooping,  with  a  stout  oval  terminal  joint,  and  a  aubterminal 
bristle.  M.  esxenti-ica  Harris,  with' its  yellow  spota  and  bands 
resembles  a  wasp. 

Eristalis  ia  well  known  by  its  aquatic  "  rat-tailed  "  larvse,  the 
abdomen  terminating  in  a  long  respiratory  tube  equalling  the 
body  in  length,  with  two  stigmata  at  the  end,  which  they  pro- 
tnide  out  of  the  water.  There  are  seven  pairs  of  pi'olegs,  more 
distinct  than  in  any  other  genus  in  the  entire  suborder.  The 
pupa  is  found  buried  in  the  earth.  The  body  of  the  lai^va  shor- 
tens and  haivSens,  forming  the  puparium,  which  is  provided 
with  four  horns,  sendng  as  organs  of  respiration. 
The  species  of  Eristalis "  are  seen  flying  abundantly  about 

•Jules  Kunckel  has  reoentlj'  detected  a  trno  perltvaelilnl  clrciilntion  in  Eristalia, 
tliTis  conannliig  the  discoveries  of  Blanohard  and  Agnesiz.  He  bhiy  tlie  blood 
imprisonad  between  the  inner  air  tube  anrt  tbe  envelops  of  Uie  trachea,  and  pene- 
ti'ating  into  the  oapillaiy  termination  of  those  ti'aoheiB,  unci  saw  Uie  flow  of  the 
blood  globules  in  the  peritracheal  space.  ThispeiitraohenlciiTulatiou  thus  Beems 
to  cfli-cespond  with  the  arterial  oiroulatiou  of  the  vertebrHte  animals,  and  the  ini- 
nnte  branches  of  the  trache»  ave  capillaries,  aud.  the  blood  is  ariierial.  "En 
Tiautai,  the  tracheEe  of  insects,  air  tubus  In  their  eentval  portion,  blood  Teesels  In 
their  peripheral  portion  [i.  e.,  the  space  surrounding  Iho  air  tube]  become  nt  their 
exttemides  tme  arterial  capillaries."  "The  blood  in  the  peritracheal  space  re- 
itiaius  througih  all  Its  course  In  contact  wlHi  the  oxygen ;  it  arrives  at  the  capiUa- 
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flowers  in  the  spring,  and  are  common  througliont  the  spring. 
They  scoop  up  the  pollen  of  the  flowers  with  their  masillte. 
We  have  received  from  Mr.  E.  T.  Cox  the 
puparium  (Fig.  SIS)  of  a  species  which  ii 
habits  the  salt  vats  of  the  Equality  Salt  ^ 
Works  of  Gallatin  County,  111.  The  pupa- 
rium of  a  species  of  Helophilus  closely  re-  "^'  "°' 
sembling  that  figured  by  Westwood  (Class.  Insects,  Fig.  131, 
,  has  been  found  living  in  the  salt  water  canal  of  the 
Naumkeag  Factoiy  leading 
into  Salem  Harbor,  and  is  in 
the  Museum  of  the  Peabody 
Academy. 

Closely  allied  to  Eiistalis  is 
the  genus  Merodon,  of  ■n;bich 
M.  ianlus  Say  (Fig.  319  ;  a, 
puparium,  natural  size)  is  fre- 
Fi-.  sia.  quently  met  with.     Its  thorax, 

the  first  abdominal  ring  and  the  aide  of  the  second  are  cov- 
ered with  short  yellow  hah-s ;  it  is  .70  of  an  inch  in  length. 
The  puparium  is  of  the  same  length,  and 
is  cylindrical,  ending  suddenly  in  a  j 
spLcatory  filament  a  little  longer  than  the 
body ;  it  is  quite  stout,  contracting  be- 
yond its  middle  into  a  slender  filament. 
On  each  abdominal  img  is  i  pair  )f  small  ' 
low  flattened  tulercles  ciownel  b> 
numlei  of  ladiatmg  spinules  Its  lai\ 
IS  undouhtedlj   aquitic  like  that  of  En=i-  ^ 

talis      Ml    biuborn  lii-s  also  rearel  ftom  the  lupa  state  Jlf 
which  prol  ibly  lives  m  the  "<  Dil  about 
decaying  bulbs   as  the  pupuium  has  no  lespira 
(.  tory  tube    lut  instead  a  ^eiy  'shoi-t  sessile  trun 
'  cated  piojection,  scarcely  as  long  as  it  is  thick. 
Fig  331  ^(1j  ^  p^jj.  Qf  atigmata  in  the  end  ;  the  body  is 

cylmducal  and  rounded  alike  at  each  end,  with  a  sliglit  con- 

riea  pei'tectlj  vivified  It  la  ji  tnio  Bi-terial  Ijlood.  These  cnpillarlea  are  not  In 
commimioatiou  with  the  venons  cnpillariea;  the  blood  i a  taken  up  by  the  tissnea, 
it  nOTii'iahBS  them  and  flowa  into  the  venous  laenniB,  and  the  Innanar  currents 
carry  it  tO  the  dorsal  vesael."    Aimoies  des  Sdeneei  ifuttirefiei,  186S. 
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traotion  behind  the  middle  of  the  head ;  its  surface  is  rough- 
ened with  transverse  wrinkles,  but  no  regulai-ly  marked  sutures, 
indicating  the  divisions  between  the  segments,  are  apparent. 
It  has  been  introduced  from  Europe,  accoi-ding  to  Mr.  Sanborn, 
by  the  importers  of  Dutch  bulbs. 

The  well  known  genus  Syrphus  (Pig  320,  S.  politus  Say)  so 
useful  in  reducmg  the  immense  numbers  of  planl>lice,  lays  a 
single  egg  in  a  group  of  plant-lice,  which  hatches  out  a  footless, 
eyeless,  flattened,  transversely  wrinlded,  gaily  colored  green  and 
purple  maggot  {Fig.  321)  having  a  veiy  extensile  body,  which 
enables  it  to  reach  up  and  grasp  the  Aphis  by  the  peculiai- 
sucking  mouth-parta.  When  Piily  grown  the  larva  adheres  by 
means  of  a  glutinous  secretion  to  a  leaf,  its  body  contracts  and 
hardens,  forming  a  half  cylindrical  puparium. 

The  species  of  VoluceUa  axe  parasitic  in  their  habits,  'the 
laiTie  feeding  on  those  of  Eombus.  They  are  long,  "naiTowed 
in  front,  transvereely  wrinkled,  with  fine  lateral  points,  and  the 
tail  is  armed  with  six  radiating  points  ;  the  mouth  is  armed 
with  two  bifid  mandibles,  and  three  pairs  of  tentaeula." 
(Westwood.)  The  pupie  are  not  known.  The  fly  would  be 
easily  mistaken  for  a  bee,  nearly  attaining  tlie  size  of  the 
worker  Humble-bee,  being  remarkably  plump  and  hirsute.  J. 
Kiinckel  states  that  in  Europe  two  species  are  known  to  live 
in  the  nests  of  Vespa. 

CoNOPiD^  Leacli.  The  species  of  this  family  bear  some 
resemblance  to  the  wasp,  Enmenes,  from  their  long,  slen- 
der, pedicelled  abdomen.  The  three  basal  cells  of  the  wings 
are  large,  the  third  closed,  more  or  less  remote  from  the  pos- 
terior border,  and  all  the  longitudinal  veins  are  simple.  The 
eyes  in  both  sexes  are  smaller  than  in  the  preceding  family, 
being  separated.  The  proboscis  is,  with  a  few  exceptions, 
much  prolonged,  and  the  third  joint  of  the  antenna  has  either 
an  apical  style  or  a  thick  dorsal  bristle.  The  male  genital 
armor  is  symmetrical  and  turned  beneath  the  abdomen.  The 
flask-shaped  lari'a  of  Conops  is  "soft,  whitish,  eleven -jointed, 
with  a  long  neck  and  a  mouth  armed  with  lips  and  hooks  (man- 
dibles), and  two  lateral  elevated  plates  supporting  the  two 
spbacles."     It  was  found  by  Lachat  and  Audouin  lii-ing  in  the 
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abdomen  of  Bombns,  It  is  also  said  by  St  r-iigeiu  to  live  in 
the  neat  of  Vespa,  and  Conops  Jlmtpeit  was  bred  according  to 
Curtia,  from  the  body  of  Osmia 

Mr.  8.  S.  Saunders  has  obsej:ved  m  Epirus  the  habits  of  a 
species  which  lives  In  the  abdomen  ot  Pompilus  audax  Smith, 
TIio  fly  lays  its  eggs  in  June  in  the  alult  Pompilu?  probably 
ovipositing  between  the  abdominal  segments  Duimg  August 
the  larvae  become  fully  grown,  pr  I  al  ly  in  ten  oi  nfteen  days. 
The  pupavium  is  oval,  of  an  unifoim  deep  piceous  hue  and  the 
fly  works  its  way  thi'ough  the  first  and  second  abdominal  rings 
of  the  waap,  whose  abdomen  then  breaks  in  two  Saunders 
also  found  a  similar  Conops  lai-s  a  m  Sphex  flavipennis,  cap- 
tured at  the  same  time  and  place  as  the  Pompilus  also  a 
smaller  species  of 
Conops  was  bred  / 
from  the  abdomen  ^;: 
of  Odynerus 
We  have  also 
bred  a  species 
from  one  of  two  t 
species  of  Bom- 
bus,  either  B. 
vagans  or  B.  fcr- 
vidus.  "  Fg  J-" 

In  Myopa  the  antennal  bristle  is  sul  terminal  and  the  probos- 
cis is  twice  elbowed.  Westwood  has  obsened  Mvopt  atra  fly- 
ing about  aand-banks  in  which  were  the  bunows  ol  various  bees, 
and  by  other  authors  the  genus  is  said  to  be  parasitic  on  bees. 

The  genus  Pipumulus  represents  a  small  group  in  which 
the  head  is  almost  entirely  occupied  by  the  eyes,  the  front  and 
fa«e  being  exceedingly  narrow,  while  the  antennse  have  a  basal 
bristle. 

Loew  considers  the  genus  Scenopinua  as  the  type  of  a  dis- 
tinct family,  hinting  at  its  relationship  with  the  Bombyliida). 
The  genus  is  known  by  the  short  anteiinEC,  without  style  or  bris- 
tle ;  and  by  the  short  proboscis  with  its  broad  fleshy  end.  The 
larvEC  are  long,  very  slender,  much  like  those  of  Thereva,  and 
the  pupa  is  much  like  that  of  Leptis.  Mr.  Sanborn  has  reared 
S.palUpes  Say  (Fig.  822;. a, larva).  The  larva  is  found  under 
26 
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carpets,  and  is  remarkable  for  the  double  segmented  appearance 
of  all  tbe  abdominal  segments,. except  the  last  one,  so  that  the 
body,  exclusive  of  the  head,  seems  as  if  twenty-jointed  instead 
of  having  bnt  twelve  joints.  The  head  is  conical,  one-third 
loiter  than  broad,  and  of  a  reddish  brown  color,  while  the 
body  is  white.  It  is  .65  of  an  inch  in  length.  The  larva  is 
also  said  to  live  in  rotten  wood,  and  is  too  scarce  to  be  destruc- 
tive to  carpets.  The  fly  is  black,  with  a  metallic  hue,  and 
with  pale  feet. 

Thcgenns  Platypeza  also  represents  the  Platypezidm  of 
Meigen,  the  antennae  of  which  have  an  apical  bristle,  with  the 
male  genital  armor  (hypopygium)  turned  symmetrically  nnder 
the  abdomen.  The  middle  tibia;  are  provided  with  spurs,  and 
the  empodium  is  wanting.  The  larva  is  flat,  with  rigid  curved 
bristles  along  the  side.     It  lives  in  rotten  mushrooms. 

Empid^  Leach.  The  species  of  this  family  closely  resemble 
the  AsdidEe  in  their  long  body,  incumbent  wings,  and  rapaci- 
ous, carnivorous  habits.  The  first  joint  of  the  antennaa  is  not 
much  shortened,  and  the  third  joint  has  an  apical  or  doraal 
bristle,  while  the  empodium  is  usually  membranaceous  and  of  a 
linear  form.  The  head  is  email,  spherical,  the  eyes  united  in 
the  male;  the  proboscis. is  horny,  without  a  distinct  tongue, 
and  bent  upon  the  breast.  The  slender  larvas,  whose  segments 
arc  much  constricted,  arc  found  in  garden  mould.  The  species 
hover  in  swarms  over  standing  water,  flying  backwards  and  for- 
wards as  if  by  a  common  impulse.  They  appear  very  early  in 
the  spring,  or  in  autumn.  The  genera  Hybos  and  Tackydromia 
represent  small  groups  which'  are  closely  allied  to  Empis. 

DoLicHOP0i>iD.ffi  Latreille.  I/oew  has  characterized  this 
well  marked  family  as  generally  comprising  metallic  green, 
brisk  and  restless  Diptera  of  smalt  or  mediam  size,'  predatory 
ou  other  insects,  and  living  principally  in  damp  situations  ;  the 
larvte  living  under  ground  or  in  decaying  wood.  The  head  is 
hemispherical,  the  eyes  large  and  hairy,  the  antennte  are 
stretched  straight  out,  with  a  two-jointed  bristle.  Tlie  probos- 
cis is  short  and  stout,  concealed  above  hy  the  single  jointed, 
usually  scale-shaped  palpi,  with  a  wide  opening  which  can  be 
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shut  hy  the  protruding  auotorial  flaps.  The  wiugs  do  not  have 
the  auxiliaiy  yein  ruiiniog  towards  the  anterior  margin ;  the  an- 
terior basal  cell  is  very  short ;  and  the  discoidal  celj  coalescent 
with  the  second  baaal  cell,  while  the  posterior  basal'  cell  is  very 
small.  They  are  mostly  "  found'on  the  leaves  of  aquatic  plants, 
on  stones  partly  overflown  with  water,  on  dams  and  near  water- 
falls ;  some  of  them  are  able  to  run  rapidly  over  the  water,  even 
when  it  is  rippled  by  the  wind  (ffydopJiorus)  ;  others  are  fond 
of  salt  or  brackish  waters  {Aphrosylus,  Thinop7iilu8  and  some 
Hydrophorus) ;  the  species  of  Medeterus  prefer  dry  situations, 
and  are  found  on  stumps  of  trees,  fences,  eto.,  even  in  very 
dry  and  hot  weather." 

(EsTRiD^  Leach.  Bot-flies,  Broeze-flies.  In  these  flies,  so 
interesting  in  their  habits,  the  body  is  stout,  hairy,  like  the 
HumlDle  bees,  and  they  are  easily  recognised  by  having  the 
opening  of  the  mouth  very  small,  with  rudimentary  oral  or- 
gans. The  middle  part  of  the  face  is  exceedingly  naiTOW,  and 
the  minute  antennte  are  inserted  in  rounded  pits.  The  eggs 
hatch  very  soon  after  laying,  and  Eiley  (First  Annual  Report 
on  the  Noxious  Insects  of  ■  Missouri,  p.  164)  thinks,  from  the 
testimony  of  three  independent  witnesses,  that  the  sheep  bot- 
fly is  viviparous,  the  larvje  hatching  within  the  body  of  the 
parent,  who  deposits  in  the  nostrils  of  the  sheep  the  "  perfectly 
formed  and  living  grab." 

The  larvEB  are,  in  general,  thick,  fleshy,  footless  grubs,  con- 
sisting of  eleven  segments  exclusive  of  the  head,  which  are 
spined  and  tubercnlated,  the  former  in  rows,  which  enable  them 
to  move  about  readily  when  living  under  the  skin  or  in  the 
frontal  sinus  and  thus  greatly  irritate  the  animals  on  which  they 
live.  The  stigmata  are  placed  in  a  scaly  plate  on  the  thick- 
ened posterior  end  of  the  body.  The  mouth  of  the  cutaneous 
larvfe  consists  iimply  of  fleshy  tubeicles  while  m  thoe  species 
that  live  in  the  stomach  and  front  \l  smnses  of  then  hosts,  it  is 
provided  with  homy  hooli,=!  'While  in  this  state  they  moult 
twice,  and  then  ittam  then  foil  size  They  feed  on  the  pum 
lent  matter  onginatma  Jiom  the  irritation  pioduced  by  the 
movements  of  Iheir  bodies  Just  befoie  iisnmmff  the  pupa 
state,  the  lai\a  lea'ic^i  its  peLuh-u  hibitat,  descends  into  the 
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ground,  and  there  becomes  a  coaretate  pupa,  enclosed  within 
the  old  lanfa  skin,  and  remaining  in  connection  with  it  by 
means  of  fom'  trachese. 
The  genua  Gastrqphilus  has  very  small 
*  mouth -parts,  the  deep  lying  palpi  being 
somewhat  spherical,  and  the 
proboscis  nearly  obsolete, 
while  the  abdomen  is  sessile. 
The  species  are  of  medium 
size,  short  and  thick,  and  veiy  hairy.  The  female 
lays  her  eggs  on  the  horse's  hips,  or  forelegs,  by  I 
whioh  the  larvse  are  introduced  into  the  stomach. 
The  body  of  the  larva  widens  posteriorly ;  the  ' 
mandibles  are  not  visible,  and  the  masill£e  con- 
stitute the  so-called  mouth-hooks,  by  which  the 
larva  grapples  and  adheres  to  the  walls  of  the 
horse's  stomach.  The  rudimentary  antennae  are  ^'e-  ^m. 
indicated  by  an  oeelhis-like  point.  The  Horse  Bot-fly,  Gos- 
trophilua  equi  Fabr.  (Fig.  323;  fig.  324,  larva),  in  its  perfect 
state  is  pale  yellowish,  spotted  with  red,  with  a  grayish  yellow 
hirsuties ;    the   thoiax  is   ban<led  witli  blaclt,  or   sometimes, 


Fig.  3M.  a 

thoagh  rarely,  reddish  hairs.  The  hinder  trochanters  arc 
hooked  in  the  males,  and  tuberculated  in  the  females,  and  the 
wings  are  banded  with  reddish,  with  two  spots  at  the  apex. 
The  larvse  live  i^-om  May  till  October,  and  when  fully  grown, 
hang  by  their  month-hooks  on  the  edge  of  the  rectum,  whence 


>v  Google 


(ESTEID^.  405 

they  are  carried  out  in  the  excrement.  The  pupa  state  lasts 
from  thirty  to  forty  days,  aud  the  perfect  fly  appears  the  next 
season  from  June  to  October. 

In  Hypoderma  the  palpi  are  entirely  wanting.  The  species  are 
either  very  laj^e,  or  of  medium  size,  and  often  quite  email,  cov- 
ered with  fine  dense  hairs.  The  legs  are  long  and  slender.  The 
Hypoderma  hovis  Degeer  (Fig.  325,  a,  larva)  or  Bot-fly  of  the  ox, 
is  black,  densely  pilose ;  the  front  of  the  head  is  dirty  ashen, 
with  whitish  yeUow  hairs.  The  naked  blacli  thorax  is  twice 
broadly  banded  with  yellow  and  white ;  the  scutellura  lias 
slight  tubercles ;  the  abdomen  is  black,  with  a  basal  white  or 
yellowish  band,  a  mesial  black  band,  and  at  the  end  is  a  reddish 
orange  band  of  hairs.  The  larvae  are  found  during  the.  month 
of  Ma>  and  in  the  summer  m  the  tumors  on  the  baclcs  of  cattle, 
and  when  ftUlj  grown  which  is  generally  in  July,  work  their 
wa^  out  aud  fill  to  tht,  giound 
Thej  exist  lu  the  pupai  um  twen 
ty  SIX  to  thiitj  di^  H  ajid  the  flj  ( 
appears  from  June  t)  Septemlei 
This  species  is  found  ovei  ill  the 
ti\itized  portions  of  the  woiil 
Hypodfiimitaiaidi  Linn  infests 
m  like  manner,  the  Eeinleei 
The  genus  (E^tomyia  \f  thou_,ht 
to  mhabit  the  Hai'e.  (Estrus  ovis 
Linn.,  tlie  Sheep  Bot-fly,-  is  of  a 
dirty  ash  color,  with  a  fuscous  ashen,  banded,  and  obscurely 
spotted  thorax.  The  abdomen  is  marbled  with  yellowish  and 
white  flecks,  and  is  hairy  at  the  end.  The  laiTa  .lives,  during 
April,  May  and  June,  in  the  frontal  sinus  of  the  sheep,  and  also 
in  the  naaal  cavity,  whence  it  fills  to  the  ground.  It  changes 
to  a  papa  in  tnentj  four  houis,  and  the  fly  appears  daring  the 
summer.  CiUereha  has  the  thud  joint  of  the  antenna  oval  or 
elliptical  and  the  bnstle  is  dorsal  and  feathered ;  -the  species 
are  short,  verv  plump  and  hairy  flies,  with  a  proboscis  elbowed 
at  the  base,  and  with  a  metallic  shining  munded  abdomen. 
Thelai'vffi  li^e  m  subcutineous  bits  beneath  the  skin  of  vari- 
ous animals  One  specie?  (the  C  emasculator  of  Fitch)  lives 
in  the  scrotum  of  the  sqnintl  which  it  is  known  to  emasculate. 
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Mr.  S.  S.  Ratbvon  has  reared  O.  buccata  Fabr.  (Fig.  326,  and 
side  view)  from  the  body  of  a  striped  squirrel,  the  Iar\'Ee  Laving 
emerged "  from  the  r^iou  of  the  Itidneys."  (American  Ento- 
mologist, p.  116.)  Other  species  live  in  the  Opossnm  and 
different  species  of  field-mice.  Cvierelira  liarripUum  Clai'k  is 
found  throughout  the  United  States,  and  C  canimli  Clark  lives 
in  the  hare  and  rabbit,  in  the  Sonthem  States,  and  is  found, 
according  to  Coquerel,  in  the  bots  of  horses. 

The  genus  Dermatdbia  includes  the  Yer  'macaque,  of  Cayenne 
and  Mexico,  found  beneath  the  skin  of  man  in  tropical  America, 
and  it  is  disputed  whether  it  be  a  true  indigenous  "  CEstrus 
hominis,"  or  originally-  attacks  the  monkey,  dog,  or  other  mam- 
mal. In  Cayenne  the  species  attacking  man  is  called  the  Veu' 
\  Macaque ;  in  BraaU  (Para)  Ura ;  in  Costa 
Rica,  Torcel ;  iu  New  Grenada,  Gusano 
peludo,  or  Mnche.  The  D.  noxialia  Goudofc? 
(Fig.  327)  Ver  inoyocuU,  lives  on  the  dog, 
and  is  found  in  Mexico  and  New  Grenada. 
Tlie  lai-vse  are  long,  cj'lindrical,  8-shaped, 
differing  greatly  in  form  fi'om  others  of  this 
famQy,  The  flies  are  closely  allied  to  those 
of  the  preceding  genus. 

Dr.  Leidy  states  in  the  Pi'oeeedings  of  the 
Philadelphia  Academy  (1859),  that  several 
specimens  of  the  lai-va  of  a  bot-fly  were  ob- 
Fig.  327.  tained  bj'  Dr.  J,  L.  Leconte  in  Honduras, 

from  his  travelling  companions.  They  were  "usually  found  be- 
neath the  skin  of  tlie  shoulders,  breasts,  arms,  buttocks  and 
thighs,  and  were  suspected  to  have  been  introduced  when  the 
persons  were  bathing."  "Dr.  Leconte  informs  us  that  his  com- 
panions wei-e  not  aware  of  the  time  when  the  eggs  of  the  larvje, 
obtained  by  him,  were  deposited  in  their  bodies.  He  also  states 
that  the  presence  of  the  larva  gave  rise  to  compai-atively  little 


According  to  Krefft  a  species  of  BatraoJiomym  is  parasitic 
upon  four  species  of  Australian  frogs.  The  larvse  are  found 
between  the  skin  and  the  flesh  behind  the  tympanum ;  they  are 
of  a  yellow  color  and  may  be  squeezed  through*  a  smaD  open- 
ii^  that  exists  over  them.    When  they  quit  the  frog  the  latter 
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dies.  The  change  to  the  pupa  state  is  usually  effected  on  the 
lower  surface  of  a  piece  of  rock  in  some  damp  locality.  The 
perfect  insect  emerges  in  thirty-two  days,  (GiAnther's  Zoologi- 
cal Kecord,  1864.) 

Mtjscid^  Latrcille.  The  common  House-fly,  the  Blue-bottle 
fly,  and  the  Flesh-fly,  at  once  recall  the  appearance  of  this 
family,  which  is  one  of  great  extent,  and  much  subdivided  by 
entomologists.  The  antennfe  are  thi'ee-jotnted,  the  terminal 
joint  being  flatteued  and  with  a  plumose  bristle  in  the  typical 
species.  The  proboscis  ends  In  a  fleshy  lobe,  with  porrect 
aingle-joiiited  maxillaiy  palpi.  The  four  longitudinal  veins  of 
the  wing  are  simple ;  the  first  of  the  two  veins  on  the  hinder 
edge  often  approaching  that  on  the  apex  of  the  wing ;  the  tarsi 
have  two  pulvilli,  and  the  abdomen  is  five-jointed.  The  lajrvse 
are  footless,  cylindrico-conic,  narrowing  in  front,  with  a  head 
variable  in  form,  and  with  hook-like  mandibles.  There  are  often 
two  pairs  of  spiracles,  one  on  the  terminal  ring  of  the  body, 
and  the  other  pair  on  the  prothoracic  segment.  The  pupa  is 
enclosed  in  the  puparium,  generally  cylindrical,  but  sometimes 
preserving  the  original  shape  of  the  lai'va.  The  celebrated 
"Tsetze"  fly  (Glossina  morsitans  Westwood)  is  a  member  of 
this  family.  It  kills  cattle  by  its  painful  bite,  though  its  in- 
jurious nature  is  said  to  have  been  overrated.  It  is  allied  to 
Stomoxf/a,  the  species  of  which  bite  very  sharply,  S.  cxdtricans 
has  a  well  developed  proboscis,  enabling  it  to  bite  severely. 
It  is  often  found  in  houses. 

The  species  of  the  genus  Tackina,  like  the  Ichneumonidas,  are 
parasitic  in  caterpillai's,  and  others  ai-e  found  in  the  neste  of 
bees.  They  are  stout  flies,  covered  with  bristles,  with  the  eyes 
much  larger  in  the  males  than  in  the  other  sex.  The  bristle 
of  the  antennse  is  bare  or  with  a  very  short  pubescence.  The 
thorax  is  short,  and  the  first  posterior  cell  is  closed,  or  but 
slightly  opened,  and  the  legs  are  short.  The  abrlomen  is  oval 
or  cylindrical,  and  the  first  segment  is  much  shortened.  The 
larvs  are  oval,  with  the  segments  much  constricted  ;  they  have 
no  head ;  the  last  segment  bears  two  spiracles.  T.  (Senomet- 
opia)  militaris  Walsh  lays  its  eggs,  from  oUe  to  six  in  num- 
ber, on  the  Army  worm    (Leucaaia  unipuncta),  "fastening 
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them  by  an  insoluble  cement  on  the  npper  surface  of  the.  two 
or  three  first  rings  of  the  body.  Tlie  eggs  hatch  often  after 
the  caterpillar  has  gone  under  ground  to  transform,  and  in 
fifteen  to  nineteen  days,  or  the  last  of  September,  the  flies  ap- 
peal T  (Ljdella)  doryplimce  Eilej  (Fig  326)  preys  on  the 
lai\£e  of  the  Colorado  potato 
beetle  Othei  species  of  gen- 
eia  allied  to  Tachina,  aeeord- 
mg  to  Dufoui ,  are  parasitic  on 
beetles,  etc ,  thus,  Cassid&myia 
preys  on  Caseida,  Hyalomyia 
on  Braehyderei,  and  Oci/ptera 
attaciis  Pentatoma ;  and  he 
thinks  that  OliuitophUa  jloralia 
feeds  eithei  on  the  food  or  the 
^'^  ^-^  young  itatlf  of  Andrena. 

Sarcyphaga,  the  Flesh-fly,  has  a  small  head,  with  the  antennal 
bristle  plumose  or  hairy,  naked  at  the  tip ;  the  first  posterior 
cell  only  slightly  opened,  or  closed,  with  lai'go  tegnlffi  and 
stout  legs.  The  flesh-fly,  Saraypkaga  camaria  Linn.,  is  black, 
tlie  thorax  streaked  with  gray,  and  the  abdomen  checkered 
witli  whitish.  The  female  is  viviparous,  that  is,  the 
larvEe  hatch  and  live  within  the  oviduct.  The  ova- 
je,  arranged  in  a  spiral  manner  and  con- 
tain sometimes  20,000  eggs.  We  have  reared  Sarco- 
phaga  nudipennis  Loew  from  the  cells  of  PelopEeua 
flavipes,  the  Mud-dauber,  which  had  been  stored  with 
I  spiders,  the  flies  making  their  appearance  on  the  first 
[  of  July,  a  few  days  before  the  wasps  issued  from  the 
'  cells.  The  pai'ent  flies  had  probably  laid  their  eggs 
u  the  spiders  before  the  cells  were  closed  by  the 
rasps.  The  neata  were  brought  from  Texas, 
rig.  3Kt.  Musca  has  plumose  antennae,  while  in  Stomoxys 
they  are  pectinated.  Dufour  states  that  the.  allied  genera, 
EcMnomyia,  Gonia,  Dexia  and  Siplumia  ai-e  also  vivipai-ous. 
Musca  (Lucilia)  Ocssar  Linn,  the  Blue-bottle  fly,  and  Jfwsca 
(Calliphora)  vomUoria  Linn,  the  Meat-fly,  deposit  theii'  eggs 
(fly-blows)  upon  meat  and  decaying  animal  substances,  and 
durii^  the  late  war  were  grievously  tormenting  to  our  soldiers, 


>v  Google 


aiusciD-^.  409 

laying  their  eggs  in  the  wounds,  especially  of  those  left  on  the 
field  over  night.  The  lai'va  of  M.  Caesar  (Fig.  329)  ia  of  very 
rapid  growth.  It  is  of  an  "  elongated  coidcal  form,  pointed 
towards  the  bead,  which  is  furnished  with  two  ileshy  horns," 
and  horny  mouth-parts,  and  a  pair  of  mdiments  of  branehiis 
on  the  prothoracic  ring.  The  body  is  suddenly  truncated,  the 
end  being  furnished  with  a  pair  of  stigmata.  The  pupa  trans- 
forms in  the  ground,  within  a  puparium  of  the  usual  long,  cy- 
lindilcal  form. 

Dr.  Ciiapman  of  Appal aehicola,  writes  to  Mr.  Sanborn  that 
this  fly,  "atti-aeted  by  the  stench  of  a  mass  of  decaying  insects 
whieli  have  perished  in  the  leaf  of  Sarracenia,  ventures  in  and 
deposits  its  eggs,  and  the  larvae  devour  tlie  festering  heap. 
These  in  tm'n,  on  becoming  flies,  are 
unable  to  get  out  of  their  prison,  perish, 
and  are  added  to  the  putrefying  mass 
that  had  nourished  them." 

F.  Smith  notices  in  the  Transactions 
of  tlie  Entomological  Society  of  Lon- 
don, 1868,  the  "Warega"  fly  of  Brazil, 
which  is  said  to  be  the  "pest  of  both 
man  and  animals ;  it  is  a  species  of 
Muaca,  and  is  said. to  lay  its  eggs  in  the 
sliin;  large  and  terrible  swellings  are 
formed.     The  mode   of    extracting   the  ^'^  ^ 

maggot  is  to  cat  an  opening,  and  to  press  it  out — a  most 
painful  operation.    These  wounds  are  veiy  diificidt  to  cuie  " 

The  House-fly,  Musca  domestica  Linn.,  is  common  in  the 
warmer  parts  of  the  year,  and  hibernates  through  the  winter,  A 
study  of  the  proboscis  of  the  fly  reveals  a  wonderful  adaptability 
of  the  mouth-pai'ts  of  this  insect  to  their  uses.  We  have  already 
noticed  the  most  perfect  condition  of  these  parts  as  seen  in  the 
horse-fly.  In  the  proboscis  of  the  house-fly  the  hard  pai-ts  are 
obsolete,  and  instead  we  have  a  fleshy  tongue-like-  organ  (Fig. 
330),  bent  up  underneath  the  head  when  at  rest.  The  maxlUie 
are  minute,  and  the  palpi  (mp)  are  single-jointed,  and  the  man- 
dibles (m)  are  comparatively  useless,  being  very  short  and 
small  compared  with  the  lancet-like  jaws  of  the  mosquito  or 
horse-fly.     But  the  structure  of  the  tongue  itself  (labium,  I)  is 
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most  curious.  When  the  fly  settles  upon  a  lamp  of  sugar  or 
other  sweet  object,  it  unbends  its-  tongue,  extends  it,  and  the 
broad  knob-like  end  divides  into  two  flat,  muscular  leaves  {I), 
which  thus  present  a  sucker-like  surface,  with  which  the  fly  laps 
up  liquid  sweets.  These  two  leaves  are  supported  upon  a 
framework  of  tracheal  tubes,  which  act  as  a  set  of  springs 
to  open  and  shut  the  muscular  leaves.  In  the  preceding  figui'e, 
Mr.  Emerton  has  faithfully  represented  these  modified  trachese, 
which  end  in  hairs  projecting  externally.  Thus  the  inside  of 
this  broad  fleshy  expansion  is  rough  like  a  raap,  and  as  Newport 
states,  "is  easily  employed  by  the  insect  in  scraping  or  teai-ing 
delicate  surfaces.  It  is  by  means  of  this  curious  stractui-e  that 
the  busy  house-fly  occasions  much  mischief  to  the  covers  of  our 
books,  by  scraping  off  the  albuminous  polish,  and  leaving  tra- 
cings of  its  depredations  in  the  soiled  and  spotted 
appearance  which  it  occasions  on  them.  It  is 
by  means  of  these  also  that  it  teases  us  in  the  heat 
of  summer  when  it  alights  on  the  hand  or  face 
I  to  sip  tlie  perspiiation  as  it  e-^udes  fiom  anl  is 
condensed  upon  the  skin 

E^eiy  one  nctices  that  hou'ie  flies  lie  most 
abundant  aiound  bams  m  August  and  Septem 
ber,  and  it  is  m  the  oiduie  -ot  stiHes  th\t  the 
early  stages  of  this  msect  aie  passed  No  one 
has  traced  the  ti  m'ntormations  ot  this  fly  in  this 
countiy,  but  we  c  pv  fiom  Bouche  t  woik  on  the  tian'sfoima 
tions  of  insects,  the  rather  rude  figures  of  the  lai-va  (Fig.  331), 
and  puparium  {a)  of  the  Musoa  domestica  Of  Eui-ope,  which  is 
supposed  to  be  our  species.  Bouche  states  that  the  larva  is 
cylindrical,  rounded  posteriorly,  smooth  and  shining,  fleshy, 
and  yellowish  white,  and  is  four  lines  long.  The  pupai'ium  is 
dark  reddish  brown,  and  three  lines  in  length.  It  remains  in 
the  pupa  state  from  eight  to  fourteen  days.  In  Europe  it  is 
preyed  upon  by  minute  ichneumon  flies  {Olloidds).  Idia 
Bigoti,  aecording  to  Coquerel  and  Mondiere,  produces  a  dise^e 
in  the  natives  of  Senegal,  probably  by  ovipositing  on  the  skin, 
thus  giving  rise  to  hard  red '  fluctuating  tumors,  in  which  the 
larva  of  this  fly  resides. 
The  species  of  the  genus  Anthomyia,  seen  about  flowers,  in 
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the  larva  state  live  in  decaying  vegetable  matter  and  in  privies. 
They  are  smaller  flies  than  the  foregoing  genera,  with  smaller 
alulae,  and  the  fourth  longitudinal  vein  of  the  wing  is  straight, 
thus  leaving  the  first  posterior  cell  fally  open.  The  larvse  are 
generally  much  like  those  of  the  meat-fly,  but  are  thicker, 
wliile  others,  described  as  belonging  to  this  genus,  are  said  to 
be-flattened  and  hairy. 

The  Radish-fly,  Antkomyia  rapkani  Harris,  abounds  in  the 
roots  of  the  radish,  the  fly  appearing  towards  the  end  of  June. 
.  Another  species,  the  Onion-fly,  Anthotayia  ceparuin  (Fig.  332), 
causes  the  leaves  of  the  onion  to  tuni  yellow  aaid  die  from 
the  attacks  of  the  laivEe  in  the  rooti.  The  larvse  mature  in 
two  weeks,  transform  in  the  root,  and  two  weeks  later  disclose 
the  flies.  Mr.  Walsh 
suggests  that  the 
larvje  may  be  de- 1 
stroyed  by  pouring 
boiling  hot  water 
over  the  young 
plants,  which,  with- 
out injuring  the  on- 
ions, destroys  the 
maggots.      The  t'  g  s.'i. 

Seed-corn  Maggot,  the  larva  of  AntJininyio  zcm  Eiley  (Fig.  344, 
p.  419,  «,  larva;  h,  puparium ;  c,  kernels  eaten),  destroys, 
in  New  Jersey,  the  kernels  of  sprouted  corn  before  it  comes  up. 
The  Cabbage  ma^ot,  the  larva  of  A.  brassitxe  Bouch6,  a  com- 
mon fly  in  Europe,  has  been  found  in  Michigan  to  be  injurious 
to  the' eabbi^e.  (Eiley.)  The  hairy  maggots  of  ^.  ewmcWam 
or  an  allied  species,  live  in  rotten  turnips.  (Han-is.)  The  pu- 
parium (Plate  3,  fig,  6,  5  a)  of  another  species  has  been  found 
by  Mr.  F.  W.  Putnam  inthe  nests  of  the  humble  bee. 

In  Ortalis  tne  front  is  quite  prominent,  the  clypeus  is  greatly 
developed,  the  opening  of  the  mouth  wide,  and  -the  proboscis 
much  thickened.  This  genua  comprises  variously  banded  and 
spotted  flies,  which  may  be  seen  walking  along  leaves  vibrating 
their  wings.  They  feed  on  the  leaves,  and  afterwards  the 
pulpy  fruit  of  the  cherry,  olive  and  otange.  Another  Onion- 
fly,  discovered  by  Dr.  Shimer  in  Illinois,  is  the  Ortalis  flexq. 
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of  Wiedemann  (Fig.  333 ;  a,  larva).  The  fly  differs  from  the 
Aiithomyia  ceparum,  besides  more  important  respects,  in  hav- 
ing hiack  wings  with  three  broad  curved  bands.  The  maggot 
feeds  in  the  root  thus  killing  the  top  of  the  plant. 

A  species  of  Trypeta,  according  to  F.  Smith,  which  in  Brazil 
IS  L  dlel  the    'Eema"  fly,  deposits  its  eg^  iu  wounds,  both 
II 1 1  east.     "It  is  remarkable  from  having  the  apical 
t  of  the  ab- 


domen elongated 
into  a  long  oviposi- 
tor. Mr,  Pecltolt 
says  the  negroes 
suffer  much  from 
the  attacks  of  this 
fly,  wliich  frequent- 
ly deposits  its  eggs 
in  their  nosti'ils  whilst  they  are  sleeping,  and  such  are  the 
eflfects  of  its  attacks,  that,  in  some  cases,  death  ensues." 
(Ti-ans actions  of  the  Entomological  Society,  London,  1868, 
p.  135.) 

To  the  genus  Lonck^a,  Osten  Sacken  refers,  with  consider- 
able doubt,  a  fly,  which  I  have  found  in  abundance,  raising 
blister-IUie  swellings  on  the  twigs  of  the  willow.    They  were 
f^lly  grown  in  April. 
The  laiTa  (Fig.  334, 
fly ;  a,  the  lai-va ;  b, 
tlie  pupa)  is  curved, 
cylindrical,  tapering 
nearly  alike  towai-ds 
each      extremity, 
FiK.  334.  though   the  thoracic 

region  is  the  thickest.  The  rings  ai'e  thickened  upon  then-  pos- 
terior edges,  so  that  they  appear  contracted  in  the  middle.  It 
is  glassy  green,  with  two  little  elongated  tubercles  placed  near 
each  other  at  a  little  distance  from  the  end,  where  in  the  pupa 
they  we  tei'minal.  It  is  .15  of  an  inch  long  when  fully  ex- 
tended. The  pupji-case,  found  late  in  May,  is  oval,  long,  cy- 
lindrical and  obtuse  at  both  ends ;  the  anterior  end  is  more 
blnnt ;  the  first  segment  of  the  body  is  minute-  and  forms  the 
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lid,  which  opens  when  the  fly  malies  its  exit,  and  bears  two 
small  slender  tubercles  which  project  upwards.  The  posterior 
end  bears  two  terminal  spine-like  tubercles  similar  to  those  on 
the  head,  but  projecting  horizontally.  The  pupai-ium  is  glassy 
green,  and  the  limbs  of  the  enclosed  pupa  can  be  partially  seen 
through  the  skin.  The  rings  are  (especially  on  the  thorax) 
spinose,  being  the  remnants  of  the  rows  of  spines  around  the 
hind  edge  of  the  larval  segments.  It  ia  .15  of  an  inch  long. 
The  pupa  lies  a  short  distance  from  the  opening  of  its  burrow, 
which  is  about  half  an  inch  long,  and  is  situated  between  the 
wood  and  the  bark, 
The  larva  before  pupa- 
ting eats  away  the  barfe, 
leaving  a  thin  outer 
scale,  or  roundisli  black 
space  which  can  be 
folded  back  like  a  li^, 
which  the  fly  pushes 
open  when  it  emerges. 
Several  swellings  occur 
on  the  twig  in  the  space  ^'"i-  ^^' 

of  six  inches.  The  fly  appeared  the  25th  of  June.  Dufour 
states  that  in  Europe  Lonchcea  nigra  lives  in  the  outer  bark  of 
the  oak,  and  another  nnder  the  bark  of  the  poplar,  while  etill 
another  species  makes  a  sort  of  gall  in  the  dogsgrasa. 

The  genns  Sphyracephala  is  remarkable  for  its  stalked  eyes, 
which  ai-e  placed  on  long  stems  going  out  from  the  sides  of 
the  head.  Some  species  are  fo\ind  fossil  in  the  Pi'ussian 
amber.    8.  brevicomis  Say  ia  rather  rare. 

The  Cheese  m^got  is  the  larva  of  PiopMla  casei  (Fig.  335) 
a  shining  black  fly,  three-twentieths  of  an  inch  long,  with  the 
four  posterior  legs  yellowish,  and  with  transparent  wings. 
The  whitish  larva  is  cylindrical,  and  ,22  of  an  inch  in  length, 
and  is  acutely  pointed  towards  the  head  and  truncated  behind, 
with  two  long  horny  stigmata  in  the  middle  of  the  truncature, 
and  two  longer  fleshy  filamenta  on  the  lower  edge.  When 
moving  it  extends  its  mouth-hooka,  and  puUa  itself  along  by 
them.  Mr,  F.  W.  Putnam  has  called  my  attention  to  the 
power  of  leaping  posaesaed  by  the  maggot.    "When  about  to 
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leap  the  larva  brings  the  under  side  of  the  abdomen  towards 
the  head,  while  laying  on  its  side,  and  reaching  forward  with 
its  head,  and  at  the  same  time  extending  its  mouth- 
hooks,  grapples  by  means  of  them  with  the  hinder  edge 
t^^  of  the  truncatnre  and  putting  hard,  suddenly  with- 
^^~i  draws  them,  jerking  itself  to  a  distance  of  four  or 
4  flyo  incliea.  The  Wine-fly  (Fig,  336,  pHparium)  also 
?  belongs  to  the  tame  genus,  and  with  its  pupaiiom 
may  be  found  floitmg  in  old  ^ine  and  cider. 

Several  species  of  the  genus  Epkydra  have  been 
Fig.  3se.  found  living  m  salt  watei  Mr  E.  T.  Cox  has  sent 
us  specimens  of  Ej-hi/dra  hdlophila  Pack  (Fig,  337 ;  a,  wing ; 
6,  puparium),  which  in  the  pupa  state  lues  in  great  numbers 
in  the  flrst  graduation  houie  of  the  Equility  Salt  "Works  of 
Gallatin  County,  Illinois  The  lai^a  itselt  we  have  not  seen, 
but  the  puparium  is  cjhndiical,  half  an  inch  long,  the  body 
ending  in  a  Icng  lespiratoiy  tube  torJ  ed  at  the  end  The  fly 
"  itselt    IS   coppei^     gieen 

with  p  de  hone\  j  ell  jvv 
legs  and  IS  15  of  an  inch 
in  length  Ancthei  spe 
eies  has  been  found  by 
Professor  E  SiUiman  \i\ 
mg  in  gieit  ibundance  m 
Mono  Lai  e  Cal  and  m 
the  Museum  of  the  Pea 
bodj  Academj  aie  pu 
paiia  of  this  genus  from 
Labrador,  and  from  undei' 
sea-weed  on  Karragansett 
Bay,  and  a  pool  of  brack-, 
ish  water  at  Marblehead ; 
they  are  noticed  by  the 
author  in  the  "  Proceedings  of  the  Essex  Institute,"  vol.  vi. 

The  Apple  Fly,  or  Dfosopkila,  has  habits  -like  the  apple 
midge.  Mr.  W.  C.  Fish  has  described  in  the  "American 
Naturalist,"  the  habits  of  an  unknown  species  (Fig.  338 ;  «, 
larva),  which  he  writes  mo  has  been  very  common  this  year  in 
Barnstable  County,  Mass.     He  says  that  "it  attacks  mostly 
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the  earlier  varieties,  seeming  to  have  a  pajticular  fondness  for 
ttie  old  fashioned  Summer,  or  High-top  Sweet.  The  larvsi  en- 
ter the  apple  usually  where  it  has  been  bored  by  the  Apple- 
worm  (Carpocapsa),  not  uncommonly  through  the  crescent-like 
punctm-e  of  the  curculio,.  and  sometimes  thi'ongh  the  eaJyx, 
when  it  has  not  been  ti'oabled  by  other  insects.  Many  of 
them  ai-rive  at  maturity  in  August,  and  the  fly  soon  appears, 
and  successive  generations  of  the  maggots  follow  until  cold 
weather,  I  have  frequently  found  the  pnp£e  in  the  bottom  of 
barrels  in  a  cellar  in  the  winter,  and  the  flies  appear  in  the 
spring.  In  tbe  early  apples,  the  larvffi  work  about  in  every 
direction.  If  there  are 
several  in  an  apple,  they 
make  it  unfit  for  use. 
Apples  that  appear  per- 
fectly sound  when  taken 
from  the  tree,  will  some- 
times, if  kept,  be  all  alive 
with     them     in     a     few  rig.  338. 

weeks."  Other  species  are  known  to  inhabit  putrfescent 
vegetable  matter,  especially  fruits.  Mr.  B.  D.  Walsh  alaodes- 
cribes  in  liis  "First  Annual  Eeport  on  the  Noxious  Insects  of 
Illinois,"  another  apple  fly,  Trypeta  pomoneUa  Walsh,  which 
desti'oys  stored  apples,  and  has  been  found  ti'oublesomc  in  va- 
rious parts  of  the  country 

In  England  Oseinis  pananus  Curtis  lives  in  the  stems  of 
wheat.  The  Oscmts  lastatoi  Curtis  does  serious  damage  to 
wheat  and  barlej  crops  m  England,  by  eating  the  base  of  the 
stalk.  The  lanie  aie  fulh  gtown  late  in  June,  and  a  month 
later,  the  fly  appeais  Then  attacks  are  restrained  by  numer- 
ous Pteromali,  and  i  minute  Proctotrupid  (Sigalphus  caudatus) 
oviposits  in  the  egg  of  the  O^cmis,  Other  allied  species  in  the 
larva  state  cause  the  stems  of  wheat  and  barley  to  swell  twice 
their  usual  size,  which  disease  is  tenned  in  England  the  gout. 

The  larvfe  of  Chlorops  lineata  Fabr,  in  Europe,  destroy  the 
central  leaves  and  plant  itself,  the  female  laying  her  eggs  on 
the  stems  when  the  wheat  begins  to  show  the  ear.  In  a  fort- 
night the  eggs  hatch,  and  the  fly  appears  in  September.  Curtis 
also  states  that  Chlorops  Herptnii  Gu6riii,  attacks  the  ears  of 
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barley,  from  six  to  ten  larvae  being  found  in  ea«li,  and  by  de- 
stroying the  flowers  render  the  ear  sterile.  Osdnis  frit  Linn. 
in  Europe  inhabits  the  husks  of  the  barley,  and  destroys  one- 
tenth  of  the  grain.  Linnteus  calculated  the  annual  loss  from 
the  attacks  of  this  single  species  at  half  a  million  dollars. 
Ploughing  and  harrowing  are  of  no  use  in  guai'ding  against 
these  insects,  as  they  do  not  transform  in  the  eai'th  ;  the  best 
1  the  rotation  of  crops.  Many  of  these  small 
I,  like  the  micro-lepidoptera,  are  leaf-miners,  and  are  not 
readUy  distinguished  from 
them  when  in  the  larva  state. 
Of  the  genns  Pkora,  a 
European  species  (P.  incras- 
sat&  Fig.  339  ;  a,  lai'va ;  b, 
■  pupai'jum)  frequents  bee 
hives,  and  is  thought  by  some 
^'s  33fl.  ^(j  produce    the    disease 

which  is  known  among  apiarians  as  "foulbrood." 

In  the  pupiparous  Diptera,  namely,  those  flies  which  are  born 
as  piipse  from  the  body  of  the  parent,  the  lar\a  state  having 
been  passed  within  the  oviduct,  the  thorax  is  more  closely 
agglutinated  than  before ;  the  head  is  small  and  sunken  in 
the  thorax,  and  in  the  wingless  species  this  consolidation  of 
tlie  head  and  thorax  is  so  marked  as  to  cause  them  to  bear  a 
remarkable  resemblance  to  the  spiders.  Spi'der-like  in  their 
looks,  they  are  spider-like  in  thefr  habits,  as  the  names  Spider- 
flies,  Bat-ticks  and  Bird-ticks,  imply  a  likeness  to  the  lower 
spiders  or  ticks.  The  antenna  are  very  deeply  inserted  and 
partially  obsolete ;  the  labrum  is  ensheathed  by  the  maxillce, 
and  the  thoracic  nervous  ganglia  are,  as  in  the  Arachnida, 
eoneenti-ated  into  a  single  mass. 

HippoBosciD^  Westwood.  The  Forest-flies  and  Sheep 
Ticks  ai'e  characterized  by  the  horny  and  flattened  body,  the 
horizontal  flattened  head  received  into  the  front  edge  of  the 
thorax,  the  large  eyes,  the  rudimentary  papillarlike  antennie 
placed  very  near  together,  and  the  proboscis  is  formed  by  the 
labrum  and  maxillie,  whose  palpi  are  wanting ;  the  labium  is 
very  short ;  wings  with  the  veins  present  only  on  the  costal 
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edge,  the  otheis  either  aborted  or  only  partially  developed. 
They  resemLle  the  lice  ia  their  paiasitic  habits,  living  beneath 
the  haus  of  Teitcbiates,  espeeialU  of  bits   ind  aie  abundant 
beneath   the  featliers 
of  birds 

The^e  flies  diflei 
ftom  all  othei  insects 
in  theii  pecuhai  mode 
of  development,  which  ( 
reminds  ua  of  the 
intra-utenne  life  of 
the  vertebiate  fretna 
According  to  Dufour 
and     Lenekart    they  "*'  ™ 

have  an  irregular  uterus-Uko  eulargcmeut  of  the  oviduct,  which 
furnishes  a  milk-like  secretion  foi  the  nouiiahment  of  the 
larvEe.  The  body  of  the  larvre,  foi  each  female  piodiices  but 
one  or  two  young,  when  first  hatched  is  not  dnided  mto  rings, 
but  is  smooth,  ovate,  egg-like,  forming  ■»  pupaiinm  like  case  in 
which  the  latvte  transfoim  to  pape  immediately  aftei  birth 

The  Foieflt  fly  oi  Horse  tick  Hippofoscv  LatieiUe  has  no 
ocelli  with  fh  e  stout  veins  on  the  costal  ed^e  of  the  wii  g 
thoiax  broid  ^nd  the  proboscis  short  and 
thick  We  figure  a  species* 
(Fig  340)  which  wts  found  on  the  Great 
Homed  Owl  Its  boly  is  much  flattened 
adapted  foi  its  hfe  mlei  the  featheis  where  I 
it  goiges  itself  with  the  blool  of  its  host 
The  genus  Lipojteia  which  his  ocelli  with 
onlj  thtee  c  stal\e  us  a  bng  slendei  proboa  rg  mi 

CIS,  and  a  small  thorax,  is  remarkable  for  living  in  its  wing- 
less state  on  the  Deer,  but  when  the  wings  ai-e  developed  it  is 
found  on  the  Grouse  (Tetrao).  The  Bird-tick,  Omitliomyia, 
has  ocelli,  a  short  proboscis  and  six  costal  veins,  and  there 
are  numerous  species,  all  bird  paiasites. 

*  Hippobasca  bubonis  n.  ap,  ftmnle.  Uniform  hoi-n  Bolor,  with  a  refldfeh  tinge, 
aufl  blackish  hales;  leg's  paler,  witli  flark  tai-fli,1)0dy  lieiieath  paler;  tip  of  abdo- 
men black,  witli  long  bristles.  LenKtli  ofbody  .BO  fnch,' of  awEng  Jil  inch.  Dif- 
fers from  H,  egniniB  in  heing  larger,  and  In  Ita  unifbmi  ledcUsh  Color.  Taken  Oot- 
6 ;  Mnaauoi  of  the  Paabody  Academy  of  Science. 
27 
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In  the  wingleaB  Sheep-tick,  Melopliagus  ovitms  Lion,  which 
is  often  very  troublesome  (Fig.  341,  and  pnparium),  the  head 
is  wider  tli'an  the  thorax,  the  proboscis  is  as  long  as  the  head 
itself,  the  limbs  are  short  and  thick,  and  the  bristly  abdomen 
is  broad  and  not  divided  into  joints. 

The  genus  Carntis,  which  was  placed  in  the  Conoptdm  by 
Kitzsch,  seems  rather  to  belong  here.     0.  hemaptmits  Nitzsch, 
ia  "of  the  size  of  a  flea,  with  minute  rudi- 
ments of  wliigs,  and  is  parasitic  on  birds 
of  the  genna  Stui'nus," 

Ntcteribid^  Loach.  The  Bstt-ticlra  are 
remarltably  spider-lilfe,  with  a  beaker-lilie 
head,  vrithout  eyes,  having  four  ocelli, 
or  else  entirely  blind.  The  ilnger-likc, 
two-jointed  antennse  arc  situated  on  the 
under  side  of  the  head.  The  proboscis  ia 
feather-like,  the  palpi  very  large  and  por- 
ifie-  ^ti.  j,gg^ .  ^jjg  [ggg  ^^  q£  great  size,  with  the 

basal  joint  of  the  tarsi  of  remarkable  length,  and  the  hairy 
abdomen  is  composed  of  six  s^ments.  They  are  very  small 
parasites,  one  or  two  lines  in  lengtli.  Westwood  has  extracted 
the  puparium  from  the  body,  showing  tlie  Uose  relationship 
of  these  strange  forms  to  Hippobosca  Nyctetibia  Westwoodu 
GuSrin  (Fig.  342)  is  an  East  Indian  species 


Beaulina  Gerstaecker,     The  Bee  lice  are  wmgleea,  minute 
blind  insects,  with  large  heads  ;  the  thoias  is  trin=<A  erse   img- 
shaped,  h^If  as  long  is 
the  head    the  abdomen 
lonnd,    fl.1  e  jointed, 
■md  the  legs  aie  thick, 
with   lon^    claws   ena 
i  hiing  them  tj  chug  to 
'  the  hairs  of  bees 

The    genus    Biatdn 
may  be  compared  with 
Fig.  343.  the  flea  its  bod^  being 

flattened  vertically,  while  that  of  the  flea  is  flattened   lat- 
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eially  While  the  tran'iformations  of  EiauH  show  it  to  be 
uiiioubtedly  a  degrided  Muscid  with  a  tniL  ptipiiiinni  thee 
of  the  flea  with  its  woim  hke,  moie  highly  oigamzod  laiva 
and  the  free  cbfcctod  pupa  show  that  though  wmgles",  it 
occupies  a  much  highci  grade  in  the  d  pterou%  '-onea  liiavla 
«ecff  Nitzsch  (Fig  343  and  l'u^  a)  is  fouad  living  parasitically 
on  the  honey  bee  m  Europe,  and  has  not  been  detected  m  this 
country. 

The  aatennffi  are  short,  two-jointed  and  sunken  in  deep 
pits.  It  is  from  one-half  to  two-thii-ds  of  a  line  long.  The 
larva  ie  headless,  oval,  eleven-jointed  and  white  in  coJor^  On 
the  day  it  hatches  ft'om  the  egg  it  sheds  its  skin  and  changes 
to  an  oval  puparium  of  a  dark  brown  color.  It  is  a  body  para- 
site, one  or  two  of  them  occurring  on  the  body  of  the  bee, 
though  sometimes  they  greatly  multiply  and  are  very  trouble- 
some to  the  bee. 


iiitltomyia  sea  Kllej. 


We  now  take  up  the  second  series  of  suborders  of  the  bexa- 
podous  insects,  in  ■which  the  different  segments  of  the  body 
show  a  strong  tendency  to  remain  equal  in  size,  as  in  the  larva 
state ;  in  other  words  there  is  less  concentration  of  the  parts 
towards  the  head.  In  all  these  groups  the  prothorax  is  greatly 
developed,  generally  free,  while  the  wings  tend  to  conceal  the  ' 
two  posterior  thoracic  segments,  and  the  body  generally  is 
elongated,  flattened  or  angulated,  not  cylindi-ieal  as  is  usually 
the  case  in  the  preceding  and  higher  series.  The  degraded 
wingless  forms  resemble  the  worm-like  Myriapods,  while,  as  we 
have  seen  above,  the  wingless  flies  resemble  the  Arachnida, 
The  imago  {especially  in  the  Hemiptora,  Orthoptera  and  cer- 
tain Nenroptera)  resembles  the  larva ;  that  is,  the  metamor- 
phosis is  less  complete  than  in  the  preceding  groups. 
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In  the  Mghest  suborder  of  this 
ind  the  moat  compfete  metamorpho 


series,  the  Coleoptera,  we 
'sia  and  the  greatest  speci- 
alization of  parts,  with 
a  more  compiete  con- 
centration of  them  to- 
wards the  head  than  in 
the  lower  suborders. 
4  They  are  at  once  rec- 
ognized by  the  elytra, 
or  thickened  horny  fore 
wings,  which  are  not 
actively  used  in  flight 
(the  hind  wings  being 
especially  adapted  for 
that  purpose),  while 
they  cover  and  encase 
— j'the  two  posterior  seg- 
ments of  the  ,  thorax 
and  the  abdomen.  The 
prothoracie  ring  is 
greatly  enlarged,  often 
excavated  in  front  to  re- 
ceive tJie  head.  These 
characters  are  vei^y  per- 
sistent ;  there  are  few 
aberrant  forms  .and  the 
suborder  is  remarkably 
homogeneous  and  easily 
liinited. 

The  head  is  iVee  from 
the  thorax,  but  less  so 
than  in  the  preceding  suborders ;  it  is  scarcely  narrowed  behind, 
and  its  position  is  usually  horizontal.    The  eyes  are  usually 

Fio,  315,  under  aurfece  of  Harpalas  caliginoaus.  (AfWr  Leconte.)  a,  ligula,' 
6,paraglosBK;  c,  supports  of  labial  palpi;  rf,  labial  palpus;  e, nientmg ; /,  inner 
lobe  of  maxilla,-  g,  outer  lobe  otaiaxUlai  ft.  maxillarr  pulpne;  i,  manOibie;  It, 
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quite  large,  and  there,  is  liut  a  pair  of  ocelli,  when  present,  or 
there  may  be  but  a  single  ocellus.  The  antennte  are  generally 
inserted  just  in  frout  of  the  eyes,  and  rarely  between  them  as 


in  the  previous  subordoi^.  They  are  either  filiform  where  the 
joints  are  cylindrical,  as  in  the  Carabid<B,  not  enlarging 
towards  the  end,  or  serrate,  as  in  the  Elateridce,  where  the 

bviooal  opening;  I,  gnla  oc  fiiroat;  m,  m,  buiwRl  Bntni'ea;  «,  gular  eutnre;  o,pro- 
sternnm;  p,  eplatei'nnin  of  prothorax ;  p',  epimeconof  pi-othorax;  9,  g*,  g",  coi!b; 
r,r',  >■",  trooluuiterB;a,8',s",tenorftot  thighe;  (,  i',i",libiie;  c.b'.b',  etc.,  ventral 
abdominal  aeRDtents;  w,  epiBteroaofmeeothorax  fthe  epimaron  is  just  bfehlnd  it) ; 
a;,  masotemum;  y,  epietenia  of  metattiorax;  j(,  epimeron  of  mfltatliorax ;  a,  meta- 

Fre.  34S,  Tipper  anrfeoe  of  Neorophorns  AmericannB.  (After  Laconte.)  a,  man- 
dible !  6,  maxillary  paljns ;  0,  labrnm ;  d,  epistoma ;  e,  antanns ;  /,  front ;  g,  vertex ; 
ft,  occiput;  i,neek;  ft,  eye;  i,  pronotnin  (nsnltlly  caUed  RTOtliornx) ;  nf,  elytron;  n, 
liindwfng;o,  scntellum  (of  meeothorax) ;  p/metanotmn  (ov  dorsal  snctece  of  meta- 
thorax);  g,  ftmnr  ov  thigli ;  !■,  c,  r,  targitea  pf  the  aMomeu;  a,  a 
Btigmate!  (,f,r,tibije;  v,  tibial  spurs;  w,  tarsi. 
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joints  are  triangulai-  and  compressed,  giving  tliereby  a  seiTate 
outline  to  tlie  inner  edge;  or  clavate,  as  in  tlie  SilpJiidce, 


Fi«    34- 

wliere  the  enlai^ed  terminal  joints  give  i  lounde  1  clul  slnped 
termination    lamelhte   when  the  te  mmvl  piita  i  e  jioloi  ged 


internally,  fonning  broM  leaf-like  expansions,  as  in  the  Sca- 
rab eidcE,  while  the  geniculate  antenna  is   produced  when 

pectinate;  3,  capittite  (and 


e  (DovcatomB);  11,  ir. 


Fig.  3*7.  Diffevent  forma  of  ant«nnaB :  1,  eerrat 
also  geniculate) ;  i,  5,  8,  T,  olavata ;  B,  9,  lamellate ; 
regular  {Gyrinua);  13,  two-jofnted  antenna  of  Adranee  csecuH. 

Fio.348.  1,  iJtpBOtinHte;  a,  flal>e!lata  antcnnsei  S,  niaxilliB  of  Bembiaium;  4,  o 
HydropMliis;  5,  of  Peelapliaa ;  e,  maxillary  palpuE  of  Cteiilstes ;  7,  of  Tmeaipln 
rus;  8,ot  TjehoB,— £YotaLecoiitB. 
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the  second  and  succeeding  joints  make  an  angle  with  the  first. 
The  mandibles  are  always  well  developed  as  chewing  organs, 
becoming  abnormally  enlai^ed  in  Lucanns,  whQe  in  certain 
Scarabeidse  they  ai'e  small  and  membranous. 

The  maxillEe  (Fig.  348)  are  supposed  to  prepare  the  food  to 
be  crushed  by  the  mandibles.  The  body  of  the  maxilla  con- 
sists of  the  cardo;  a  second  joint,  stipes,  to  which  last  are 
attached  two  lobes  and  a  palpus.  In  certain  Cicindelidce 
and  Oarabidce,  the  outer  lobe  is  slender  and  two-jointed  like 
a  palpus.  The  maxillary  palpi  ai-e  usually  fonr-joiuted,  some- 
times with  one  joiut  less,  and  in  but  a  single  instance  is  there 
any  additional  joint, .as  in  Aleochara. 

The  mentum  is  generally  square  or  trapezoidal,  varying  in 
size.  The  labium  bears  the  ligula,  and  supports  the  labial 
palpi,  and  vaiying  mnch  in  form,  is  tlms  impoiiant  in  classifi- 
cation. The  labial  palpf  are  usually  three-jointed,  sometimes 
two-jointed,  or  with  no  joints  apparent,  as  in  certain  8tapliy- 
linidce,  according  to  Leconte. 

The  greatly  eidaa'ged  prothorax  is  free  and  very  movable, 
the  pronotum  or  doraal  piece,  considered  to  be  formed  origi- 
nally of  four  pieces,  is  usually  very  distinct  fl'om  the  pieces 
composing  the  flanks,  thougli-  sometime  they  are  continuous. 
The  two  hinder  rings  of  the  thorax  are  covered  up  by  the 
wings  and  do  not  vary  in  form  so  as  to  be  of  much  use  in 
classification.  They  ai-e  respectively  composed  of  a  praescutum, 
scutum  and  scutellum,  and  postseutellum,  the  first  and  fourth 
pieces  being  more  or  less  aborted.  The  pieces  composing  the 
flanks  ai'e  partly  concealed  by  the  great  enlargement  of  the 
dorsal  parts  of  the  segment,  much  more  so  than  in  the  prece- 
ding suborders,  the  side  pieces  being  much  smallei-  and  more 
difficult  to  ti-ace ;  and  these  flank-pieces  (pleurites)  help  form 
the  under  siuface  of  the  body,  where  in  the  Hymenoptera, 
Lepidoptera  and  Diptera,  they  aa'e  greatly  enlarged,  forming 
the  bulging  sides  of  the  body. 

■  The  epimera  and  episterna  of  both  the  meso-  and  metatho- 
rax,  Leconte  states,  are  of  much  value  in  classification,  especi- 
ally those  of  the  mesothorax,  "according  as  they  reach  the 
middle  coxse,  or  are  cut  off  ft'om  them  by  the  junction  of  the 
episterna  with  the  metasternum."     The  thickened    homy  an- 


>v  Google 


424  COLEOPTEEA. 

terior  pair  of  wings  (elytra),  often  retain  traces  of  the  original 
veins,  consisting  of  three  or  four  longitudinal  lines.  Their 
office  in  flight  seems  to  be  to  assist  the  hind  winga  in  sustain- 
ing the  body,  as  but  rai'cly  when  the  insect  is  on  the  wing  do 
the  elytra  remain  quiet  on  the  back.  The  membranous  hind 
wings  are  provided  with  the  usual  number  of  pdneipal  veins, 
but  these  are  not  subdivided  into  veiulets.  The  wing  is  long, 
narrow  and  pointed,  with  the  costal  edge  sti'ong,  being  evi- 
dently adsq)ted  for  a  swift  and  powerful  flight. 

In  the  running  species,  such  as  many  Carabidce,  the 
hind  wings  being  useless,  are  aborted,  and  veiy  rarely  in  sonje 
tropical  Lampyridm  and  Scarabceidce  are  both  pau-s  of 
wings  wanting  in  both  sexes,  though,  as  in  the  Glow-worm 
and  some  of  its  allies  the  females  are  apterous.  The  legs 
are  well  developed,  as  the  beetles  are  among  the  most  power- 
ful running  insects.  The  eoxie  are  Iftrge  and  of  much  use  in 
distinguishing  the  families.  The  trochautine  is  usually  present 
in  the  forelegs,  but  often  absent  in  the  middle  pair ;  the  ti'o- 
chanters,  or  second  joint  of  the  leg,  is  small,  cu-cular,  ob- 
liquely cut  off,  and  the  femur  and  tibia  lying  next  beyond 
are  of  varying  form,  correlated  with  the  habits  of  the  bisect, 
the  hinder  pair  becoming  oar-like  in  the  swimming  Dt/tiscidts 
and  some  HydropMlidcB,  while  in  the  Oyrinidce  both 
pairs  of  hind  legs  become  broad  and  flat.  The  number  of 
tarsal  joints  varies  fi'om  the  normal  number,  flve,  to  four  and 
three  joints,  the  terminal  joint  as  usual  being  two-elawed. 
These  claws  aie  only  known  to  be  wanting  in  Fhanagus,  a 
Scarabseid,  and  the  aberrant  family  Stylopidce.  According 
to  the  number  of  the  tarsal  joints  the  families  of  Coleoptera 
have  been  grouped  into  the  Pentamera  (flve-jointed),  the  Tef- 
ramera  (four-jointed),  the  TVimera  (three-jointed),  and  Sete- 
romera,  wliich  are  foui--jointed  in  the  hind  pair,  while  the  fli-st 
and  second  pairs  are  five-jointed. 

The  abdomen,  usually  partly  concealed  by  the  wings,  is  ses- 
sile, its  base  broad ;  in  fonn  it  is  usually  somewhat  flattened. 
The  tergal  and  sternal  portion  of  each  ring  is  connected 
usually  by  the  membranous  pleural  piece,  which  represents 
the  epimera  and  episterna  of  the  thorax,  and  on  which  the  stig- 
mata are  situated.     While  in  the  other  suborders  the  typical 
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number  of  abdominal  segments  is  ten,  no  more  than  nine  have 
been  traced  in  the  Coleoptera. 

A  few  genera  are  capable  of  prodacing  sotrnds  by  nibbing 
the  limba  or  elytra  over  finely  wiiakled  surfaces,  which  in 
Tros  are  situated  on  the  side  of  the  basal  segments  of  the  ab- 
domen, and  in  Strategus  on  the  tergum  of  the  penultimate  seg- 
ment of  the  abdomen,  while  such  a  surface  is  found  ia  Ligyrus 
on  the  sui-face  of  the  elytra. 

The  nervoas  system  is  subject  to  great  variation  in  the  Cole- 
optera. The  ganglia  may  be  fused  into  three  pi-incipal  mas- 
ses, as  in  the  Lamellicoms,  GurcuUonidm  and  Scolytidm, 
where  the  first  mass  corresponds  to  the  prothoracic  ganglia, 
the  second  and  larger  to  the  second  and  thu-d  thoracic  ganglia, 
usually  separated  in  the  other  suborders,  while  the  thu'd  oblong 
mass  represents  the  whole  number  of  abdominal  ganglia,  from 
which  i-adiate  the  nerves  -which  are  distributed  to  tlie  muscles 
of  the  abdomen  and  the  reproductive  system.  In  the  Cistel- 
idK,  (Edemeridte  and  Oerambyctdce,  the  abdominal  por- 
tion of  the  nervous  cord  occupies  the  whole  body,  and  there 
are  five  ganglia  in  the  abdomen.  These  two  types  of  the  ner- 
vous cord  sometimes  run  into  each,  but  ai'e  always  distinct  in 
the  larva  state. 

The  alimentary  canal  is  very  simple  ui  the  flesh-eating  spe- 
cies, going  directly,  without  many  convolutions  to  the  anus, 
but  in  the  vegetable  feeders  it  is  very  long,  and  gi'eatly  con- 
voluted. The  gizzai-d  is  oval  in  shape,  its  internal  folds  being 
armed  with  hooks.  There  are  two  salivary  glands.  The  urin- 
ary tubes  are  either  four  or  six  in  number. 

" The  phosphorescent  organs  of  the  Lampyridce  and  cei-- 
tain  Elateridce  consist  of  a  mass  of  spherical  cells,  filled 
with  a  finely  granular  substance  and  surrounded  by  nnmer- 
ous  traohean  branches.  This  substance  which,  by  daylight, 
appears  of  a  yellow,  sulphur-like  aspect,  fills  in  the  Lava- 
pyridcB ,  a  portion  of  the  abdominal  cavity,  and. shines  on  the 
ventral  surface  through  the  last  abdominal  segments,  which  are 
covered  with  a  very  thin  skin ;  while  with  the  Blateridce,  the 
illumination  occurs  through  two  transparent  spots,  situated  on 
the  dorsal  surface  of  the  prothorax.  The  light  produced  by 
these  organs,  so  remai'kably  rich  in  traehese,  is  undoubtedly  the 
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result  of  a  combustion  kept  up  by  tbe  air  of  these  vessels. 
This  combustion  explains  the  remission  of  this  phosphores- 
cence observed  with  the  brilliant  flre-flies,  and  which  coin- 
cides, not  with  the  movements  of  the  heart,  but  with  those  of 
inspiration  and  expiration."  (Siebold.) 

The  trachefe  of  the  Coleoptera  are  always  highly  developed. 
In  the  lan'a  state  they  arise  from  two  principal  trunks.  In  the 
adult,  however,  they  branch  out  directly  near  each  stigma  and 
distribute  branches  which  comnmnicate  with  other  main  trunks. 
In  those  species  which  fly  most,  both  the  fine  and  lai'ger 
trachete  end  in  vesicles,  which  are  distributed  in  great  abun- 
dance all  over  the  body.  In  the  Lucanidce  they  are  especi- 
ally numerous,  thus  lightening  the  bulk  of  the  enormously 
developed  head. 

The  ovaries  are  arranged  in  the  foi-m  of  branches  of  few  or 
numerous  tri-  or  multilocular  tubes ;  the  r&ieptaculuw,  seminis 
is  wedge-shaped  and  often  arcuate,  communicating  with  the 
copulatoty  pouch  by  a  long  flexuous  spiral  seminal  duct,  and 
there  is  a  bursa  copulatrix  usually  present.  The  testes  vary  iu 
consisting  of  two  long  eceea,  or  two  ronnd  or  oblong  folli- 
cles, or  pyriform  and  placed  like  a  bunch  of  grapes  on  the 
extremity  of  the  vasa  deferentia,  or  as  in  the  Lamellicorns, 
Gerambycidw,  Curculionidix  and  Crioeeridce,  they  are 
round,  flattened,  disc-like,  and  are  situated,  two  to  twelve  in 
number,  ou  each  side  of  the  body.  The  organ  of  inti-omission 
is  very  extensible,  composed  of  the  terminal  segments  of  the 
body,  which  form  a  broad  flattened,  hEury  canaliculated  piece. 

The  larvffi  when  active  and  not  permanently  enclosed  (like 
the  Curculio)  in  the  substances  that  form  their  food,  are  elon- 
gated, flattened,  wormlike,  myriapodous-looldng,  with  a  large 
head,  well  developed  mouth-parts,  and  with  three  pairs  of  tho- 
racic feet,  either  horny,  or  fleshy  and  retractile,  while  there  is 
often  a  single  terminal  prop-leg  on  the  terminal  segment  of  the 
body  and  a  lateral  horny  spine.  The  larvee  of  the  Ceram- 
byoidce  are  white,  soft  and  more  or  less  cylindrical,  while 
those  of  the  Curoulionidm  are  footless  or  nearly  so,  and 
resemble  those  of  the  Gall-flies,  both  hymenopterous  and  dip- 
terous. 

The  pupie  have  free  limbs,  and  ai-e  either  enclosed  in  cocoons 
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of  earth,  or  if  wood-borers  in  rude  cocoons  of  fine  chips  and 
dust,  united  by  tlireads,  or  a  viscid  matter  supplied  by  the  in- 
sect. None  ai'C  Imown  to  be  coarctate,  though  some  Coccin- 
ellffi  transform  witliin  the  old  larva  skin,  not  rejecting  it,  as 
usual  in  the  group;  while  other  pupce  are  enclosed  in  the  casca 
in  which  the  larvje  lived.  In  somo  Staphylinidce  the  pupa 
shows  a  tendency  to  become  obtccted,  the  limbs  being  soldered 
to  the  body  as  if  it  were  enclosed  in  a  common  sheath.  Gen- 
erally, however,  the  antennie  are  folded  on  each  side  of  tlie 
clypeus,  and  the  mandibles,  maxillpe  and  labial  palpi  appear  as 
elongated  papillie.  The  wing-pads  being  smidl,  are  shaped 
lite  those  of  the  adult  Meloe,  and  are  laid  upon  the  'posterior 
femora,  thus  exposing  the  meso-  and  metathorax  to  view. 
The  tarsal  joints  lie  parallel  on  each  side  of  the  middle  line 
of  the  body,  the  hinder  pair  not  reaching  to  the  tips  of  the 
abdomen,  which  ends  in  a  pair  of  acute  prolonged  forked  in- 
cnrved  homy  hooks,  which  must  aid  the  pnpa  in  working  its 
way  to  the  surface  when  about  to  ti-ansform  into  the  beetle. 

The  number  of  living  species  is  between  60,000  and  80,000, 
and  over  8,000  species  are  known  to  inhabit  the  United  States. 
There  are  about  1,000  fossil  species  known.  They  are  found 
as  low  down  as  the  Coal  Formation,  though  more  abundant  in 
the  Tertiary  deposits  and  especially  the  Amber  of  Prussia. 

Ctoleoptera  have  always  been  the  favorites  of  entomologists. 
They  have  been  studied,  when  in  their  perfect  state,  more  than 
any  other  insects,  but  owing  to  the  difficulty  of  finding  their 
lai-vfe,  and  carrying  them  thi-oiigh  their  successive  stages  of 
growth,  the  early  stages  of  comparatively  few  species  are 
known. 

The  most  productive  places  for  the  occurrence  of  beetles  are 
alluvial  loams  covered  with  woods,  or  with  rank  vegetation, 
where  at  the  roots  of  plants  or  upon  their  flowers,  under  leaves, 
logs  and  stones,  under  the  bark  of  decaying  trees,  and  in 
ditches  and  by  the  banks  of  streams,  the  species  ocem'  in  the 
greatest  numbers.  Grass  lands,  mosses  and  fungi,  the  surfaces 
of  trees  and  dead  animals,  bones,  chips,  pieces  of  boai'd  and 
excrement,  should  be  searched  diligently.  Many  are  thrown 
ashore  in  sea-wrack,  or  occur  under  the  debris  of  ft'eshets  on 
river  banks,     M&ny  Carabidm  run  on  sandy  shores.    Tery 
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early  in  Spring  stones  can  bo  upturned,  ants'  nests  searched, 
and  the  muddy  watei's  sifted  for  species  not  met  with  at  othei' 
times  of  the  year. 

For  beating  bushes  a  large  sti'ong  ring-net  should  be  made, 
with  a  stout  bag  of  cotton  cloth  fifteen  inches  deep.  This  is  a 
Tcry  serviceable  net  for  many  purposes,  Viais  of 
alcohol,  a  few  quills  stopped  with  cork,  and  close 
tin  boxes  for  larvse  and  the  fungi,  etc.,  in  which 
they  live,  should  be  provided ;  indeed,  the  collector 
should  never  be  without  a  vial  and  box.  Beetles 
should  be  collected  lai^ely  in  alcohol,  and  the 
colors  do  not  change  if  pinned  soon  after  being 
taken,  Coleoptera  should  be  placed  high  up  on  the  pin,  as  in- 
deed all  insects  should.  The  pin  should  be  stack  through  the 
right  elytron  (Fig.  349)  so  that  it  shall  come  out  beneath  or 
between  the  middle  and  hind  pair  of  legs.  Small  species 
should  be  pumed  with  minute  pins,  which  can  be  afterwards 
mounted  on  higher  ones. 

CiciNDEEiD^  Leach.  The  Tiger  Beetles  have  very  large 
heads,  much  broader  than  the  prothorax,  very  long  curved  jaws 
and  long,  slender  legs.  The  outer  lobe  of  the  maxillte  is  biar- 
ticulate,  the  inner  usually  terminated  by  an  articulated  hook. 
The  eleven-jointed  antennte  ai'e  inserted  on  the  front  above 

fthe  base  of  the  mandibles.  They  are  brownish  or 
greenish  with  metallic  and  purplish  reflections,  nlarked 
with  light  dots  and  stripes.  They  abound  in  sunny 
paths  and  sandy  shores  of  rivers,  ponds  and  the 
occitn,  flying  and  running  swiftly,  and  are  thus  very 
Fig,  850,  ^uflcuit  to  capture.  The  larva  (Fig.  350)  are  hideous 
in  aspect ;  the  head  is  veiy  large  with  long  jaws ;  the  thoracic 
rings  large  and  broad,  and  the  ninth  ring  has  a  large  tubercle 
which  ends  in  a  book,  by  which  the  hunch-backed  grub  can 
climb  up  its  hole,  near  the  entrance  of  which  it  lies  in  wait  for 
weaker  insects.  These  holes  may  always  be  found  in  sandy 
banks  frequented  by  the  beetles. 

While  all  the  species  living  in  the  United  States  are  ground 
beetles,  in  the  tropics  there  ai-e  some  which  live  on  ti'ecs.  H. 
"W.  Bates  states  that  Ctmostoma  and  its  allies  have  a  greater 
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resemblance  to  ants  than  to  the  CicindelfB  proper,  so  much  so 
that  when  the  insoeta  are  seen  prowling  in  search  of  prey  along 


the  slender  branches  of  trees,  they  can  scarcely  be  distinguished 
from  large  ants  of  the  Ponera  group. 

The  genus  AmblychUa  has  the  third  joint  of  the  miixillary 


Fig.  3St.  -Fie.  355,  Tiff.  S5fi.  Pig.  3B7. 

palpi  longer  than  the  fourth,  and  the  first  joint  of  the  labia! 
palpi  very  short,  while  the  epipleurie  are  wide.  Orrvm  differs 
in  the  \yider  epiplenris  ;  both  genera  inhabit  the  Pacific  States, 


and  the  former  is  found  as  far  east  as  Kansas.  Tetracka  (Fig. 
351,  T.  Virginica  Hope)  has  the  first  joint  of  the  labial  palpi 
In  Cicindela  and  allies,  the  third  joint  of  the  max- 
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illary  palpi  is  shorter  than  the  fourth.  This  conntry  is  very 
rich  in  species,  among  the  most  common  of  which  are  C  gen- 
erosa  Dejean  (Fig.  352) ;  C.  vulgaris  Say  (Fig.  353) ;  C.  pur- 
purea Olivier  (Fig.  354) ;  C.  Mrticollis  Say  (Fig,  355) ;  C 
sexgvMata  Fabr.  (Fig.  356),  a  bright  green  active  species  with 
six  golden  dots ;  and  G.  punctukUa  Olivier*  (Fig.  357). 

Caha-bidje  Leach.  This  is  a  family  of  very  great  extent, 
and  one  very  difficnlt  to  limit.  In  form  the  species  vary 
■  greatly ;  the  antennae  are  inserted  behind  the  base  of  the  man- 
dibles under  a  frontal  ridge ;  maxillffl  with  the  outer  lobe  pal- 
piform,  uaualty  biarticulate,  while  the  inner  lobe  is  usually 


Fis.  859, 

curved,  acute  and  ciliate,  with  spines.  The  epimera  and  epi- 
stema  of  the  prothorax  are  usually  distinct ;  the  three  anterior 
segments  of  the  abdomen,  usually  sis,  rarely  seven  or  eight  in 
number,  are  connate.  The  legs  are  slender,  formed  for  run- 
ning ;  anterior  and  middle  coxse  globular,  posterior  ones  dilated 
internally,  and  the  tarsi  are  flve-jointed.  f 

*FrG.  368  illnatratea  the  external  anatomy  of  this  fSmny:— 1,  hcnd  of  Ciclndela; 
a,  maxillEB  of  Cioinfleln ;  S,  mentum  of  Omue ;  4,  mantiim  of  Tetinoha ;  9,  moutnm 
of  Cioinaela;e,  anteimisof  thasams;  7,  abdomen  of  the  male  of  the  same;  8,  pos- 

Cicindela.— i^mZeconfe, 

tFro.  359  lUuBtrates  the  external  anatomy  of  the  Carabida  :~1,  extremity  of 
the  anterior  tibia  of  Caratas,  Innei'  face ;  3,  mnxilta  of  Cyohrua;  S,  head  of  Cychnis ; 
4,  head  of  Carabns ;  B,  antenna  and  part  of  head  of  Lovicera ;  6,  mentiim  of  Carabus ; 
7,maxlllaofOarabuB;  8,  nnfler  surface  of  Paaimachus;  9,  under  snrfJice  of  meso- 
sna  mefathocax  of  Metrlna;  10,  anleiior  tibia  of  Metrlua;  11,  under  snrSux  of 
meso-  and  metathorax  of  Phyaea;  13,  antennse  of  Pastmachna;  13,  mentnm  of 
Paslmaohua;  14,  maxilla  of  Pasimaehus;  19,  anterior  tibia  of  Paaimachua;  IG, 
headof  PromecognaHma;  17,  mentum  of  Peeudoniorphue,  showing  the  indistinct 
pilar  eutura.— Pram  Leconte. 
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They  aie,  with  few  exceptions,  predaceous  heetles ,  the^  are 
ruiineig,  the  hmd  wings  hemg  often  ibseiit  Then  (oloi^  aie 
(lull  metiihc  or  blich  They  run  in  gia^s, 
01  Imk  unilet  atones  and  stick'.,  or 
uadei  the  buk  of  tiees,  whence 
they  40  out  to  hunt  in  the  night- 
time They  may  bo  found  qlso 
in  gicat  nmnbeis  under  the  debus 
of  fteshets  ind  under  ^tone^  1 
the  spiing 
Fig  ^!ci  -pj^g  laii'e  are  found  m  much 
the  same  situations  aa  the  beetle'-,  and  aie 
generally  oblong   bioad,  with  the  teimmal  ^"^  "^ 

imtf  armed  with  two  homy  hooks 
01  hnger  filament'!,  and  with  a 
single  lal'-e  leg  beneath 

The  genus  Oniophion,  remark 
able  foi  its  rounded  t.on've-s 
i  im  and  wan  ting  the  scutellum, 
IS  found  on  the  \^et  sands  by 
ii\ers  and  pools,  where  also  Ela- 
jhrus  ociur^i,  which  somewhat 
resembles  Cicindela.  It  has 
shghtly  emarginate  anterior 
tibise,  with  large  prominent  eyes, 
^'8-  38*-  and  rows  of  large  shallow  ocel- 

late     holes     on     the     elytra.       The 
genus    Calosofna    is    well     known, 
being  common  in  fields,  where  it  lies  v 
in  little  holes  in  the  sod,  in  wait  for  its  \ 
prey.     I  have  seen  C  calidum  Fabr.  f 
(Fig,  360)   attacking  the  June  bug,  \ 
(Laehnostema  fusea)   tearing  open 
its   sides.    Its  larva   (Fig.   361)  i 
black.     (7.  scrutator  Fabr.  (Fig.  862) 
5  a  still  larger  species  with  bright 
Teen   elytra.     It  is  known,  accord-         "  F'=  '-'' 

Qg  to  Harris,  to   ascend   trees  in   search  of   canker-worms. 
Camhus  has  similar  habits,  but  differs  in  having  the  third 
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j(  nt  of  the  antenne  cylindrical,  while  that  of  Calosoma  is 
greitly  coraprehsed  C.  aen-atm  Say  {Fig.  363 ;  a,  pupa  of  the 
Eiropean  C  anroniteDs)  is  black  bordered  with 
p  rple  The  closely  allied  species  of  Cychrus,  of 
nth  purple  and  blue  tints,  differ  in  the  longer  head, 
■  the  deeply  bilobate  labrum,  and  in  baving  four  of 
the  antenQ-d  joints  smooth,  with  tliiclily  striated 
clvtta  (We  iigure  some  unknown  lai'va:  of  this 
fin  ily  whi  h  are  allied  to 
Gjjal  us     Fig.   864,   natural 

■  little    en-  , 
1  t^e  1     a    mouth  parts ;   J,  ^ 
nl   of  the   body,    and    Fig. 
t.6      1  PI       ntly    fth 

m      gn      )        P  / 

L         (Fg     367)    has    b 
d  n     to  Wil  h  to  1 

P  t  t    b    tl 
b       te        d  ts   11      h 

to  tl    1  1   Im  t 


1        p    d    ed 

1        1  te    bd  1 

1  P 


t  th 


ap  X 

In  S 


1  th    th 
whI 


^  t     tly      in  ]  t  d        1  th    m 

illffi  are  h    ked     In  CT     na  th   b      1  j   nt   f  tl 
tennre  is   h    t  th   m    dibl      flat       1        t     a  d  th 


lypeua 


I    H    1  1        n  1    U       th  1  m          f  tl           sotho- 

1        t         nltoth  £6        Ithm        teninm 

1    g     w  1  ly     t  a    t    g  th   m  1 II  ie      Of  this 

\    B  h         (B    i  m  F  I      Fg    368),  the 

Inbl       btlwtht  whl      d    ordate 

Fig.  S88.    p    th                     mark  bl     f  11  g  w  th  quite 

an  explo     nfmt          Igll  p  tfldt     bably 
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jean  (Fig 
common, 
under  ator 
of  Lebia 


of  use  as  a  protection  against  its  enemies.  They  are  yellow- 
isli  red,  with  bluish  and  gi-eenish  elytra. 
(H.  prseusta  Lap.  Fig.  369 ;  a,  mentiim)  has  a  .^ 
large  mentum  and  much  compressed  antennae.  . 
Qal&rita  is  similar  but 
much  larger,  with  a  red 
thorax,  and  blue  or  black' 
e!yti-a.  Fig.  370  represents  , 
,  the  larva;  Fig.  371  the  pupa  m-it'i- 
of  Q.  Leooniei  Dejean,  a  Southern  species. 
C'aanonia  has  a  i-homboidal  head,  with 
1  long  naiTow  neck  and  a  cylindrical  tho- 
.  Pensylvanica  De- 
.  372)  is  not  un- 
ing  fon 
The  species 
I,  are  found  upon  ^ 
flowers,  especially  the  / 
golden  rod,  in  August  and 
September.  They  are  gaUy 
colored,  with  the  head  con- 
stricted behind  and  the 
thorax  pedunculate.  The 
'°'  Platynus  (P.  cupripenne  Say,  Fig.  373) 

are  often  of  brilliant  metallic  green  and  red  colors.  In  Cymin- 
dis,  which  is  haiiy,  the  head  is  not  constricted  behind,  and  the 
last  joint  of  the  labial  palpi  is  dilated.  In  Ptfft-osti-  \ 
chws,  which  is  a  genus  of  great  extent,  the  three  I 
joints  of  the  antennse  are  smooth,  1 
1  anterior  tibise  are  thickened  at  the  i 
j  tremity,  and  the  dilated  tarsal  joints  are 
triangular  or  cordate.  The  species  i 
black  and  of  common  occniTeuce.  Amara  differs 
in  the  head  not  being  narrowed  behind;  the  slightly 
Tig.  373.  emarginate  labrura  and  the  elytra  being  without 
the  usual  punctures.  Zimmerman  states  that  the  species  ai-e 
annual,  or  double  brooded  annually;  the  eggs,  which  are  laid 
beneath  the  surface  of  the  soil,  do  not  mature  for  several 
days  after  coupling ;  the  laiTte  moult  once,  live  six  to  eight 

28 
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weeks,  and  tbe  pnpa  lives  half  that  time ;  the  beetles  often 
hibernate.  The  larva  Las  the  general  form  of  that  of  Poecilus. 
The  species  of  Sarpalus  are  large, 
with  a  veiy  square  prothorax, 

ffinosus  Say  (Fig.  374)  is  bi 
flcial  in  eating  cut-worms  and  other  ^ 
injurious  larvas.     Fig.  375  represents  ■ 
i  to  belong  to  this  or  i 
an  allied  genus.     The  blind  Anoph- 
tkaimus  Tdlkamipfii  Erichs.  from  the  % 
Mammoth  Cave,  has  no  eyes,  while  ; 
the   legs    fli'e  very  long,  especially 
iftg.  874.         ^jjg  narrow  fore  tibife ;   but  in  Ti-e- 
chws,  which  is  closely  allied  to  the  blind  Cave  Beetle, 

s  laa-ge  as  usual,  and  the  legs  stouter.  Pig-  375. 
Bembidium  com- 
/  prises  species  of 
^  Tery  small  size 
nd  variable  in 
form,  in  which  the 
anterior  tibije  are 
not  dilated  at  the 
They  arc  found  abundantly  under  the  refuse  of 
1  and  tides,  preying  upon  dead  animal  matter 
and  other  insects,  and  a  species  of  (Mlenum, 
closely  allied  to  Bombidium,  is  known  to  seize  '^ 
,  the  beach-flea,  Gammaras,  and  devour 
^  Fig.  376  (A,  a  little  enkrged ;  B,  head ; 
5  mandible ;  e,  antenna ;  /,  labium  and  its  two- 
^  jointed  paipi ;  g,  masillEe  ;  !i,  i,  J,  under  side 
of  different  abdominal  rings)  represents  the 
larva  of  a  Ground  beetle,  which,  according  ia 
rig.  377.  Walsh,  preys  npon  the  larva  of  the  Plum  ciir- 
culio  while  under  gronnd.  Fig.  377  represents  the  Fig.  378. 
supposed  larva  of  a  European  species  of  ChloBniiis,  and  Fig. 
378  what  we  suppose  is  the  larva  of  a  beetle  allied  to  Cillenum. 


base. 


Amphizoid.*:  Leconte.    The  genus  Ampliizoa  {Fig.  379,  A, 
insolens ;  a,  antenna.;  S,  labrum ;  c,  mandibles ;  d,  maxillie ;  e, 
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ligula ;  /,  mentum ;  g,  prosternum,  front,  aiicl  h,  aide  view ;  i, 
nnder  side  of  the  rest  of  the  body,  showing  the  six  ventral  seg- 
ments of  the  abdomen  ;  J,  anterior  tarsus  :  from  Horn)  found 
in  Northern  California,  is  the  sole  representative  of  this  fatuily 
and  differs  tVoin  the  preceding  family  in  the  metastemum  be- 


ing truncate  behind,  and  not  reacbii^  the  abdomen.  A.  inso- 
lerhs  Lee.  js  ao  anomalona  form,  being  subaquatic,  and  in  its 
strnctiu'e  and  habits  connecting  tlie  Carabidce  witli  the  euc- 
l  family. 


Dttiscid^  McLeay.  The  Diving  Beetles,  or  Water  Tigers, 
are  oval  flattened  elliptical  beetles,  which  differ  from  the  Oar- 
abidm  in  the  form  of  the  hinder  cox^,  wliich  ai-e  very  large, 
touching  each  other  on  the  inner  edge,  and  externally  reaching 
the  side  of  the  body,  entirely  cutting  off  the  abdominal  seg- 
ments flrom  the  metathorax,  white  the  oai--like  swimming  lege 
are  covered  with  long  hairs,  and  the  hinder  pair  are  much  flat- 
tened. The  larvse  are  called  "water  tigers,"  being  long,  cy- 
lindrical, with  large  flattened  heads,  armed  with  scissor-lifee 
jaws  with  which  they  seize  other  insects,  or  snip  oflC  the  tails 
of  tadpoles,  while  they  are  even  known  to  attack  young  fishes, 
sueldng  their  blood.  They  are  known  to  moult  sevei'al  times, 
four  or  five  days  intervening  between  the  first  two  periods  of 
moulting,  and  ten  days  between  the  latter.  The  body  ends  in 
a  pair  of  long  respiratory  tubes,  which  they  protrude  into  the 
air,  though  eight  paii's  of  rudimentary  spiracles  exist.  When 
about  to  transform  the  larva  creeps  on  to  the  land,  constructs 
a  round  ceU,  and  in  about  five  days  assumes  the  pupa  state, 
and  in  two  or  three  weeks  the  beetle  appears,  if  in  s 
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if  in  autumn  hibernates  as  a  pupa,  to  transform  to  a  beetle  in 
the  spring. 

In  Halvplua  the  autennie  are  ten-jointed,  bristle-shaped,  and 
the  legs  are  scarcely  adapted  for  swimming,  being  narrow. 
The  body  is  very  convex,  spotted  with  blaek  or  gi'ay,  while 
the  elytra  are  covered  with  rows  of  punctures.  In  the  remain- 
ing genera,  the  types  of  the  family,  the  antennas  are  eleven- 
jointed  and  the  hind  legs  oar-like.  "The  lai-vse  differ  not  only 
by  their  dorsal  segments  being  anned  with  spines,  which  gives 
them  a  very  grotesque  appearance,  but  by  their  possessing  only 
one  claw,  and  by  their  anal  segment  (which  is  rudimentary 
in  all  other  Dytiscidse)  being  enormously  elongated  and  forked, 
so  that  the  anus '  is  placed  on  the  under  side  of  this  pe- 
culiar tail,  and  the  spiracles  of  the  eighth  pair,  which  are  ter- 
minal and  tube-like  in  otlier  Dytiscidcs  here  become  lateral 
and  quite  plain."  (Schiodte.)  In  Colymbetes  and  Agabus  the 
anterior  tarsi  of  the  males  are  broad,  oblong,  and  covered  be- 
neath with  cups  of  equal,  or  nearly  equal,  size.  Agabus  diffei's 
in  having  the  thorax  as  wide  at  the  base  as  at  the  middle,  or 
still  wider.  In  Dytisais  the  ovate,  not  very  convex  body  is 
usually  broader  behind  the  middle,  and  the  last  joint  of  the 
palpi  is  not  elongated,  wliile  in  Adlius  which  is  usually 
banded,  the  intermediate  tarsi  of  the  male  are  not  dilated. 
The  males  of  these  two  genera  often  have  the  elytra  deeply 
furrowed,  while  those  of  the  females  are  smooth.  Dytheuf! 
fasciventris  Say  and  Adlius  mediatua  Say  are  common  in  all 
oar  ponds  northward. 

Gtbinid^  Latreille.  "Whirligigs.  These  oval  bluish  black 
beetles  are  easily  distinguished  by  their  peculiar  form  and 
habits.  They  are  always  seen  in  groups,  gyrating  and  cu-cling 
about  on  the  surface  of  pools,  and  when  caught,  give  out  a 
disagreeable  milky  fluid.  Like  the  previous  family,  upon  being 
disturbed,  they  suddenly  dive  to  the  bottom,  holding  on  by 
their  claws  to  submerged  objects.  They  carry  down  a  bubble 
of  air  on  the  tip  of  the  abdomen,  and  when  the  supply  is  ex- 
hausted rise  for  more. 

The  cylindi-ical  eggs  are  placed  by  the  female,  end  to  end. 
In  parallel  rows  on  the  leaves  of  aquatic  plants,  and  the  larvffi 
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are  hatched  in  about  eight  days.  They  are  myriapodoua  in 
form,  with  a  pair  of  large,  loDg,  lateral  respiratory  filaments 
on  each  segment,  much  as  in  the  larva  of 
.  Corydalus.  ■  They  become  fully  grown  in  Au-  }  \ 
^  gust,  crawl  out  of  the  watei-  and  spin  an  oval  t,£Ks=' 
cocoon,  within  which  the  pupa  remains  a  /  t  \ 
•  month,  and  then  appears  as  a  beetle.  In  (?)/-  \  I  i 
rinus  (Fig.  380,  G.  bormlis  Aub6;  Fig.  381,  ^ 
lai'va  of  a  European  species)  the  scntellum  is  '^'  ,  " 
distinct ;  the  siiecies  of  Dineutus,  of  which  D.  Amen- 
.us  is  a  type,  are  larger,  and  lack  the  scntellum, 
Fig.  381.  Schiiidte  states  that  the  larvos  of  Oarabidce, 
Dytiscidce  and  Gyrinidoi  differ  from  those  of  other  Coleop- 
tera  in  having  double  claws,  while  in  the  others  the  tarsns  is 
undivided  and  claw-lilje, 

Htdkophii.id^  Leach,  Carnivorous  as  Iarv;e,  but  when 
beetles,  vegetable  eaters,  and  living  on  refuse  and  decaying 
matter,  this  family  unite'*  the  hibits  of  the  foiegomg  families 
witli  those  of  the  'iciiengei  Silphils  They  aie  aquatic,  small, 
convex,  oval,  oi  hemiypheiical  beetles  m  which  thf  mi  Idle  a 
posterior  feet  aie  sometimei  adapted  foi 
swimmmg ;  the  intennse  aie  shoit  and  the 
palpi  very  long  and  slender  The  females 
spin  a  silken,  turnip  =ihaped  nidus  foi  their 
eggs,  flft^  to  si'vty  jn  numbei  which  ends 
in  a  horny  proiection  sen  mg  as  a  respiri 
tory  tube  to  supply  the  ^oung  larve  with 
air  as  thcj  are  hatched  Others  cairy  the 
cocoon  about  with  them  on  the  under  side  / 
of  the  body.  To  spin  this  large  amount  of  \ 
sOk,  they  ai-e  provided  with  two  large  sillt  \ 
glands,  with  external  spinnerets.  The  larv; 
hatch  in  from  two  to  six  weeks,  and  moult 
three  times ;  when  mature  they  are  long,  cy- 
lindrical, tapering  rapidly  towards  the  pos- 
terior end,  with  short  legs,  while  the  head  is  *''s-  3^. 
flattened  above  and  very  convex  beneath,  with  the  mandibles 
elevated  much  as  in  the  larva  of  Cicindela,  enabling  them  to 
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seize  their  food  by  throwing  their  heads  back  and  extending 
the  jaws.  "When,  liandled  "it  becomes  placid,  and  emits  a 
blacliish  fetid  flnid  from  the  month  accompanied  by  a  slight 
noise."  The  larva  of  the  European  H,  piceua  Linn.  {Fig.  382) 
becomes  matnre  in  two  months,  then  ascends  to  the  bank, 
forms  an  oval  cocoon,  and  transforms  to  a  beetle  in  about 
forty  days. 

In  the  genns  Sperclieus  (S.  teseellatus  Melslieimer)  the  mid- 
dle and  hind  taraal  joints  are  equal  in  length.  The  females  of 
the  European  species  carry  the  eggs  in  a  silken  nidus  beneath 
their  abdomens,  and  as  the  eggs  are  hatched  every  eight  or  ten 
days,  others  are  laid  to  keep  up  the  supply. 

Hydrqphilus  is  large,  oval,  olive  black,  with  smooth  elytra, 
and  the  prosteraum  is  small,  with  a  long  spine  on  the  meta^ 
steninm.  In  the  laiTte  the  lateral  appendages  of  the  abdomen 
are  soft,  flexible,  ciliated,  and  assist  in  bnoying  up  the  heavy 
fleshy  body  (for  which  purpose  the  antennse  are  ciliated)  but 
they  do  not  serve  for  respiration,  as  in  Berosus,  another 
extensive  genus  of  this  family.  (Schiodte.)  H.  triwngula/ris 
Say  is  a  large  pitchy  black  species.  In  Sydmhius  the  last 
joint  of  the  maxillary  palpi  is  longer  than  the  preceding. 
Sphceridium  and  its  allies  are  characterized  by  an  ovate,  con- 
vex or  hemispherical  form,  being  black,  with  the  elytra  often 
spotted  or  mai^ned  with  yellow,  and  with  ten  rows  of  punc- 
tures or  strise,  though  iu  Cydonotum  there  are  no  strije.  In 
Cercyon  the  mesostemum  is  not  produced,  and  the  prosternum 
is  keeled  over.  "In  the  larvae  of  Oercyon  and  SpluBridium, 
which  represent  the  Ilydrophiline  type  modified  for  life  on  dry 
land  (though  in  humid  places)  we  find  neither  lateral  abdomi- 
nal appendages  nor  even  true  feet,  the  animal  wriggling  its 
way  through  the  debris  amongst  which  it  lives,  whilst  the  last 
abdominal  segment  is  the  largest  of  all  and  is  often  armed 
with  hooks."  (Schiodte.) 

SiLPHiD^  Leach.  The  Carrion  or  Sexton  beetles  are  nseftil 
in  burying  decaying  bodies,  in  which  they  lay  their  eggs.  By 
living  in  the  vicinity  of  carrion,  and  by  their  very  clavate 
antennas  and  flattened  head  and  body,  and  the  black  nauseous 
fluid  they  give  out,  the  common  species  are  readily  rec 
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The  larvae  ai'e  crastaceous,  flattened,  with  the  sides  of  the 
body  often  serrated,  black,  and  of  a  fetid  odor.  They  undergo 
their  transformations  in  an  oval  cocoon.  In  Neerophorui  (Fig. 
346,  N.  Amei-icanns  Oil  v.)  the  antennte  have  ten  apparent 
joints,  and  the  rounded  club  is 
*■  four-jointed.  The  genus  Silpha,  of 
I  which  S.  Lappmica  Herbst  (Fig. 
t  383,  larva  fully  grown ;  384,  young,  •- 
i  from  Labrador}  is  a  common  spe- 
cies, differs  in  the  third  joint  of 
L  the  antenna  being  no  longer  than 
^  the  second,  but  shorter  than  the 
^  first.  In  Neerophilus  the  third  joint 
s  as  long  as  the  first.  N.  Surina- 
nensis  Fabr.  has  a  yellow  thorax 
''  with  a  central  irregular  black  spot. 
ops  and  its  allies  live  in  fungi, 
■ion  and  ants'  nests,  and  ai'e 
small,  black,  oval  insects.  The 
rig.  3Si.  eyeless  Addops  Mrtus  Tellk.  is  blind,  wanting  the 
eyes,  and  is  found  in  Mammoth  Cave.  Anisotom.a  and  allies, 
with  eleven-jointed  antennae,  are  oval  and  sometimes  bemis- 
pherical,  and  capable  of  being  roUed  up  into  a  ball. 
They  are  of  small  size  and  found  in  ftmgi,  or  under 
the  bark  of  dead  trees.  Agathidium  (Fig.  885,  lai' 
of  the  European  A.  seminulum)  has  the  club  of  the  ( 
antennse  three-jointed.  Cla'mbua  and  allies  comprise 
exceedingly  minute  species,  found  in  decaying  vege- 
table matter. 

An  aberrant  form  is  Brathvnus,  two  species  of  which, 
B.  nitidus  Lee.  and  B.  varicomis  Lee,  have  been 
found  from  Lake  Superior  to  Nova  Scotia,  about  the  ^^^'  ^^' 
roots  of  grass  in  damp  places.  According  to  Leeonte,  they  are 
small  shiny  insects  of  graceful  form,  and  distiogiiisbed  by  the 
prominent  middle  cosec. 


Pig.  sss. 


ScTDM^NiD.4;  Leach.  The  species  of  this  small  group  differ 
from  the  Pselaphidce  to  which  tbey  are  closely  allied  by  their 
long  elytra  and  distant  conical  posterior  coxse.     They  are  mi- 
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mite,  oval,  brown,  shiuy  iustcts  foaod  under  stones  near  water, 
under  bai'k  and  in  ants'  nests.   Scydmaimts  is  the  typical  genus. 

PsELAPHiD^  MacLeaj.  In  this  group  the  labial  palpi  are 
veiy  small,  while  the  four-jointed  maxillary  palpi  ai'e  of  re- 
markable  length ;  the  eyes  are  composed  of  large  lenses,  and 
ai'e  sometimes  wanting ;  the  elytra  are  short,  trancated,  beneath 
which  the  wings,  when  present,  are  folded  and  the  legs  are 
long  and  the  femora  are  stout,  while  beyond  the  leg  is  usually 
slender.  "The  species  are  very  small,  not  exceeding  one- 
eighth  of  an  inch  in  length,  and  are  of  a  chestnut- brown  color, 
usaally  slightly  pubescent ;  the  head  and  thorax  are  most  fre- 
quently narrower  than  the  elytra  and  abdomen,  which  is  con- 
vex and  usually  obtuse  at  tip.  Many  ai-e  found  flying  in 
twilight  j  their  habits  at  other  times  are  vai'ious,  some  being 
found  in  ants'  nests,  while  others  occur  under  stones  and  bark. 
North  America  seems  to  be  rich  in  tliis  family  ;  more  than  fifty 
species  ai'e  known  to  me,  and  several  of  the  genera  have  not 
occurred  in  other  countries.  This  family  closely  approaches 
the  Staphylinldce,  but  the  ventral  segments  are  fewer  in 
number,  and  not  freely  moving,  and  the  eyes  are  composed  of 
large  lenses."  (Leconte.)  The  genus  Clavtger  and  its  allies 
Adranes  cceats  Leconte,  which  is  found  in  ants'  nests  in  North- 
em  Georgia,  have  antenme  with  less  than  six  joints ;  it  is 
blind,  and  the  antenuEe  have  only  two  joints.  PselapJius  and 
its  allies  have  eleven-jointed,  rarely  ten-jointed  antennse. 

Staphtlinid^  Leach.  The  Eove-beetles  are  easUy  recog- 
nized by  their  long  linear  black  bodies,  with  remarkably  short 
elytra,  and  seven  to  eight  visible  horny  abdominal  segments. 
The  maxillae  are  bilobate,  usually  ciliated,  with  four-jointed 
palpi,  except  in  Aleochara,  when  there  is  an  additional  joint ; 
the  antennse,  variable  in  fonn  and  insertion,  are  usually  eleven- 
jointed,  and  while  the  legs  are  variable  in  length  and  form, 
the  anterior  coxas  are  usually  large,  conical,  prominent  and 
contiguous.  Though  sometimes  an  inch  in  length,  they  are 
more  commonly  minute,  inhabiting  wet  places  under  stoues, 
manure  heaps,  ftingi,  moss,  under  the  bark  or  leaves  of  trees. 
Many  species   inhabit   ants'   nests,  and   should  be  carefully 
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sougbt  for  on  dewy  mornings  under  stones  and  pieces  of  wood, 
which  should  be  taken  np  and  shaken  over  a  white  cloth  or 
paper ;  or  the  whole  nest  should  be  sifted  through  a  rather 
coarse  sieve,  when  the  small  beetles  will  fall  through  the 
meshes.  The  eggs  ai-e  very  large.  The  larvae  (Fig.  386,  un- 
der side  of  a  larva  probably  belonging  to  this  family,  from 
Maine,  enlarged  twice)  closely  resemble  the  beetles,  being 
narrow,  the  segments  of  very  equal  size,  the  terminal  ring 
forming  a  long  prop-leg,  on  each  side  of  which  there 
is  a  long  ciliate  seta.  In  the  pnpi«  the  liind  wings 
are  not  folded  beneath  the  elytra,  but  extend  below,  ' 
meeting  npon  the  breast. 

lu  the  true  Staphylini  the  anterior  coxie  are  promi- 
nent and  their  coxal  cavities  are  open  behind.  Aleo- 
chara  and  its  allies  ai-e  difficult  to  distinguish,  as  the 
ehai'acters  separating  them  are  bat  slightly  marked ; 
they  have  the  maxillary  palpi  moderate  in  length,  with 
the  second  and  third  joints  also  of  moderate  length, 
the  fourth  small,  subulate,  distinct,  and  in  Aleocliara  *''«■  ^^■ 
itself  there  is  an  additional  very  small  fifth  joint.  In  Homa- 
lota,  numerous  in  species,  the  ligula  is  short  and  bifld,  and  the 
first  to  the  fourth  joints  of  the  hind  tai'si  decrease  in  length. 
In  TachypoTus  and  allies  the  prothoracic  spiracles  are  visible  ; 
the  anterior  eoxse  are  large,  conical  and  prominent,  with  the 
trochanters  very  distinct,  while  the  antennae  are  inserted  under 
the  lateral  mai'gin  of  the  front.  The  species  are 
usually  convex  above,  with  the  thorax  always  ample, 
arched  and  highly  polished,  and  the  abdomen  conical,  t 
sometimes  very  short.  They  are  found  partly  in 
fungi,  partly  under  bark.  Dr.  Leconte,  whom  we 
have  been  quoting,  states  that  the  species  of  Bolito- 
bitts  usually  have  the  head  much  elongated ;  when, 
however,  the  head  is  oval,  they  approach  closely  to 
the  genus  Quedius  of  the  nest  tribe,  but  are  ret 
nized  by  the  ant^nnte  being  inserted  at  the  lateral  *''s-  ^^■ 
margin  of  the  front,  near  the  eyes,  and  not  at  the  anterior 
angle  of  the  frontal  margin,  as  in  Quedius. 

In  StaphyUmiS  the  antenuie  are  inserted  on  the  anterior  mar- 
gin of  the  front,  inside  of  the  base  of  the  mandibles,  but  dis- 
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taiit  from  each  other ;  the  thorax  is  punctured  aiid  pubescent, 
the  middle  coxie  slightly  separate,  while  the  ahdomen  is  nar- 
rowed at  the  tips.  Fig.  387  represents  the  larva  of  this  or  a. 
y  allied  genus  found  in  a  humble  bee's  nest.  FhUontkus 
differs  in  having  the  femora  unarmed.  The  species 
live  in  decaying  matters  and  exci-ement.  The  spe- 
cies of  Ptederus  (Fig.  388,  the  larva  of  the  European 
P.  tempestivus  Erichs.)  are  found  under  stones,  etc., 
near  watei-. 

In  Stenus,  of  which  S.  stygi&ts  Say  and  S.  Juno 
Fabr.  are  types,  the  eyes  are  large  and  prominent,  so 
that  the  head  resembles  that  of  Cicindela  and  the 
antennie  axe  inserted  upon  the  fi'ont  between  the 
le  labrum  is  entire  and  rounded  anteriorly,  the  para- 
glosste  ai'e  dilated,  rounded,  and  the  body  is  coarsely  punctured, 
while-  that  of  its  nearest  ally  Dianous  is  ilnely  punctured  and 
» the  paraglossse  are  connate  and  indistinct. 
^  J  Another  small  gi'onp  of  genera  is  repre- 
sented by  Oxyporv,s,  which  is  found  in  fungi, 
rand  wliich  has  a  large  heatl,  with 
lai^e  long  mandibles  crossing  each 
other,  and  flve-jointed  tai'si ;  and 
Oxytelus  which  is  found  in  wet 
places  and  in  dung,  and  has  three- 
"  jointed  tarsi,  with  a  row  of  spines 

on  the  front  tibiae,  and  the  middle  coxa 


eyes; 


F^.  3S».  AntkophaguB  ccesws?,    Harris  Corr^pond- 

ence  (Fig.  S89 ;  a,  maxilla),  is  found  in  w.et  ground  where 
spearmint  grows,  of  which  it  diffuses  a  strong  odor. 

In  Omcdium  the  antennae  are  inserted  under  the  lateral  mar- 
gin of  the  front,  the  elytra  are  long,  and  the  tibise  finely  spi- 
nous. Mioralymma  is  closely  allied,  but  differs  in  the  elytra 
being  veiy  short.  The  genus  Microp&plus  is  squarish  in  form 
and  connects  the  present  family  with  the  one  following. 


HiSTERiD^  Leach.  As  stated  by  Loconte,  "this  is  a  very 
well  defined  family  of  insects,  moderately  numerous,  neai'ly  all 
of  a  shining  black  color,  with  the  elytra  variously  sculptured 
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With  strife ;  some  few  species  of  Histei'  and  Saprinus  have  the 
elytra  marked  with  red,  and  a  few  of  the  latter  genus  are 
metallic  in  color.  The  form  of  the  body  is  variable  ;  those  of 
the  first  group  are  oblong  and  flat,  with  prominent  mandibles ; 
the  others  are  round,  obiong  oval,  globosej  some  depressed 
and  some  convex.  The  species  live  under-  the  bark  of  trees,  in 
excrement  and  in  carcasses.  When  disturbed  the  insects 
retract  the  antennse  and  feet,  appearing  as  if  dead.  The  an- 
tenna are  genicuJate,  the  eighth  and  following  joints  forming 
a  compact  annulated,  rounded  or  (rarely)  triangular  club. 
The  elytra  are  truncate  behind,  leaving  two  segments  of  the 
abdomen  uncovered.  The  linear  flattened  laiwffi  have  the  ter- 
mtnal  ring  ending  in  two  biaxticulated  appendages,  and  a 
single  anal  prop-leg.  The  larva  of  the  Eui'opean  Hister  \ 
taerdarius  (Fig.  890)  lives  in  cow  dung,  forming  a  cell  m  ^ 
which  it  traj^forme,  and  like  Anthrenus,  the  pale  brown 
papa  retains  the  larva  skin  about  it.  In  Hister  the  h« 
is  retracted  and  bent  downwards,  and  the  club  of  the 
antenna  is  round  and  annulated.  Hister  inteiTwptus 
Eeauv.  and  A.  marginicoUis  Lee.  are  common  northward,  i^.  aso 
The  genus  Hetmriua  differs  in  the  antenna!  club  being 
obconical,  truncate  and  solid.  The  species  are  found  only  in 
ants'  nests  eai'ly  in  the  spring.  In  Soprinus  the  antennee  are 
inseiled  under  the  mai^in  of  the  front*,  the  antennal  cavities 
being  at  the  aides  of  the  presternum  proper.  The  species  are 
mostly  found  in  carrion. 


ScaphidiidjE  MacLeay.  "This  family,"  according  to  Dr. 
Leconte,  "  contains  small  oval  or  rounded  oval,  convex,  very 
shining  insects,  living  in  fungi.  The  sides  of  the  thorax  are 
oblique,  and  the  head  small,  so  as  to  malse  the  body  somewhat 
pointed  in  front;  the  thorax  is  very  closely  applied  to  the 
fl'ont,  and  the  elytra  ai-e  broadly  truncate,  permitting  the  tip 
of  the  conical  abdomen  to  appear."  In  Scaphidium  the  an- 
tennae are  clavate,  the  eyes  emarginate,  the  posterior  tibife  are 
not  spinous,  and  the  first  joint  of  the  posterior  tarsi  longest. 

Tkichoptektgid^  (Trichopterygia  Erichson).  This  incon- 
siderable family  comprises  the  smallest  beetles  known.     The 
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elcven-joiiited  aiitonnffl,  which  are  verticillate,  with  long  hairs, 

ai'e  inserted  at  the  margin  of  the  fi'ont,  and  the  cliib  is  long 

and  loosely  articulated.    The  beetlea  live  under  the  bark 

X^   of  trees  and  in  ants'  nests.     The  larvse  ai-e  carnivorous, 

^3  being  very  active,  without  ocelli,  and  with  cylindrical 
f^  bodies,  with  four-jointed  antennte  and  long  four-joLnted 
^3  '^gs-  Triohopteryx  is  known  by  its  pubescent  body, 
^3  and  laminate  posterior  eossa.  One  species  is  one-tliird 
''       of   a   line  long ;    others    are   still    smaller.     The    larva 

pie.391^^.  ^j^jj  European  T.   int&i-media  Gillmeister  (Fig.  391, 

enlarged)  fee<ls  on  Podnrie. 

Phalackid*;  Erichson.  "A  small  number  of  oval  or 
rounded  oval,  convex,  shining  insects,  conatitnte  this  family. 
They  are  found  on  flowers,  and  sometimes  under  bark.  The 
elytra  hive  sometimes  approximate  rows  of  small  punctures, 
bnt  more  usually  only  a  sutural  stria.  The  seutellura  is  larger 
than  usutl,  triangular.  One  of  the  four  genera  (Tolyphus) 
of  this  fimilj  IS  wanting  in  our  fauna.  The  other  thi'ee  are 
sepaiated  bj  the  form  of  the  posterior  tarsi."  (Leconte.)  In 
Ph(da<Ty.a  the  anterior  and  posterior  tarsi  are  of  the  same 
length.  The  larvas  are  vegetable  feeders,  living  in  the  flowers 
of  composite  plants. 

NiTiDULAKiJi  Latreille.     This  family  includes  small  oval  or 
elliptical,  flattened  beetles,  which  are  sometimes  almost  globu- 
lar.    The  head  is  suddenly  narrowed  before  the  insertion  of 
the  antennse,  thus  forming  a  short  beak,  and  the  ajitennse  may 
^  be  partially  retracted  into  a  groove  under 

I  the  eyes.  The  larvae  are  both  carnivorous 
and  vegetable-feeders ;  they  are  elongated, 
with  two  to  four-jointed  antennae,  three  ocelli 
on  each  side,  with  a  flattened  hairy  body, 
ending  in  four  small,  horny,  Tecurved  tuber- 
cles. The  pupse  may  be  found  under  the 
j^is-  1M.  surface  of  the  ground  in  earth  and  sawdust. 

CarpopMlus  has  the  second  and  third  abdominal  segments 
short,  while  the  first,  fourth  and  iifth  are  longer,  and  the  claws 
are  simple.     CarpopMlus  antiquus  Mels.  is  a  well  known  spe- 
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cies.  Nitidula  anci  ita  allies  are  elliptical  depressed,  often 
■with  a  broad  margin ;  the  elytra  covei's  the  whole  abdomen,  or 
leaves  merely  the  tips  exposed.  In  MUdiila  the  last  joint  of 
the  labial  palpi  is  not  thicker  than  the  preceding,  and  the 
species  often  have  two  red  spots  on  the  elytra,  as  in  Nitidvla 
bipustulata  Fabr.  In  Epurcea,  which  ia  found  under  stones  and 
bark,  the  last  joint  of  the  palpi  is  large  and  thick.  Omosita 
colon  Fabr.  is  also  spotted  twice  with  red  ;  the  genus  may  be 
recognized  by  the  antennal  grooves  diverging  behind,  following 
the  outline  of  the  eyes,  while  in  the  males  the  sixth  abdominal 
segment  is  wanting.  Ipa  is  much  longer  and  larger,  with  trun- 
cate elytra,  and  the  head  is  immersed  in  the  thoras;  to  the 
eyes.  Ips  sangvinolentus  Say  has  a  broad  red  band  on  the 
elytra,  with  two  large  round  dots.  Ips  faaoiatus  Say  (Fig. 
391,  and  larva ;  found  in  the  roots  of  the  squash  by  Mr.  M.  C. 
Read)  has  two  broad  interrupted  yellow  bands  on  the  elytra ; 
both  species  occur  about  flowing  sap  in  spring.  Ipa  ferruginea 
of  Europe  lives  on  the  young  of  Hylesinus.  ligniperda.  RMzo- 
phagus  depressus  is  known  in  Europe  to  attack  the  larvte  of 
Hylurgns  piniperda,  according  to  Dufour. 

MoNOTOMiD^  Chaudoir.  The  species  of  this  inconsiderable 
group  are  much  like  the  preceding  family  in  fonn,  but  as  I^e- 
conte  states,  differ  from  them  in  the  anterior  coxie  being  small, 
rounded  and  separated.     They  occur  under  the  bark  of  trees. 

Tbogositid^  Kirby.  This  group,  usually  united  with  the 
preceding  family,  is  distinguished  by  the  bilobate  maxillfe,  with 
the  short,  fonr-jointed  maxillae  and  the  short  undilated  tarsi. 
They  generally  live  under  bark,  but  some  have  been  trans- 
ported over  the  whole  world  in  grain.  In  Trogosita,  which 
comprises  long  insects,  with  the  thorax  narrowed  behind,  the 
ligula  is  entire,  the  tibiie  are  not  spinous,  and  the  thorax  ia 
prominently  angnlated  in  front. 

CoLYDiiD^  Erichson.  The  small  globular  anterior  and 
middle  coxte,  and  the  four-jointed  simple  tarsi  will  enable  them, 
Leconte  states,  to  be  readily  distinguished  from  any  of  the 
neighboring  families.    The  species  are  of  small  size,  usually 
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rather  long  and  cjIimliK'iI  tn  1  occur  ill  ftitigi  tn  thf  eaith  oi 
under  the  bark  cf  trees  Colydiim  vi  slendoi,  with  hnclv 
striate  elytra,  and  the  anterior  tiLise  bwe  one  «pur  enlarged 
and  hooked ;  while  the  fir&t  jomt  of  the  tqrei  is  elongated 
G.  elongatum  is  stated  b^  Fuiopeia  luthoia  to  ittack  the  krvse 
of  Platypus,  a  genus  allied  to  Scoljtus 

KHissoDiDiE  Ericlison  This  gioup,  bj  &onie  authoia  united 
■with  the  preceding  family,  simulatei  the  foim  of  the  Caiabids 
The  antennte  aie,  however  composed  of  equ'»I  globular  lomts, 
and  the  head  is  strongly  constricted  behind  into  ^  neck  They 
are  found  undei  bark  In  SJiT/stydii  the  eyes  are  plated  upon 
the  side,  and  in  the  other  genus,  Chnidium,  upon  the  uppei 
surface  of  the  heid 

Cdcujid^  Latreille.  The  species  of  this  family  are  very 
much  flattened  long  insects,  with  flat,  strongly  emarginatcd 
elytra,  and  the  abdomen  has  five  full  segments,  equal  in  length. 
They  are  found  under  bark.  The  larvse  are  quite  transparent, 
with  the  teraiinal  joint  ending  in  two  homy  curved  hooks. 
The  antennte  are  four-jointed,  the  limbs  provided  with  a  single 
claw,  and  there  are  five  ocelli  on  each  side  of  the  head.  In  Syl- 
vanus^  which  is  of  small  size,  the  nine  to  eleven-jointed  an- 
tennEe  do  not  have  the  fli'st  joint  elongated  as  usual,  while  the 
terminal  ones  are  enlarged.  Sylvcmus  Surinaiiiensis  Linn,  is 
one-ninth  of  an  inch  long,  of  a  rusty  brown  color,  and  covered 
with  short  yellowish  hairs.  The  larva  is  a  flattened  yellowish 
white  grub,  with  the  terminal  joint  somewhat  conical.  It  breeds 
in  bran,  rice  and  wheat,  Cu&ijus  is  a  bright  scarlet  flattened 
insect,  with  punctured  elytra,  and  three  faintly  marked  smooth 
lines.  The  lai-vse  differ  ftom  those  of  Sylvanus  by  having  two 
homy  tubercles  at  the  end  of  the  abdomen ;  they  are  often 
found  in  gi'anaries. 

Cktptophagid^  Kirby.  This  family  differs  from  the  pre- 
ceding group  in  the  greater  length  of  the  flrst  abdominal  ring, 
the  thickened  body,  and  in  the  thorax  being  as  wide  as  the 
elyti-a,  Antherophagus  is  readily  known  by  its  resemblance  to 
)ng  the  ifitidulidoi ,  as  its  head  and  body  is  flat, 
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the  ft'ont  not  prolonged,  and  in  the  male  ia  deeply  excised  at 
the  tip.  The  antennie  of  the  female  are  clubbed  as  usual,  and 
the  mandibles  are  prominent  and  suddenly  incurved  at 
the  tips.  It  ia  often  found  on  flowers  in  the  perfect 
state.  We  have  found  the  larvie  (Fig.  393 ;  a,  end 
of  ibdomen)  of  Antkerophaqus  ochrareus  Say  (Plate 
3  fl  4)  the  n  t  f  1  mble  b  s  luring  July  and 
A  gu  t  Th  Y  ■«■  l^ht  h  aid  32  of  an  inch  in 
1  ngth      Th    b    tl  f      i    1     h  ney  yellow,  with ). 

1  ttl    d    k     ant  nnte  1  gs  a   I    It      while  the  e 
f  th     nt        1 J    nt    th   b^      f  tl     iox<e  and  tibi^, 

§1  t  p    f  th    t    m      1  J    nt  of  the  tarsi  arc  black, 
,     Ih   1  f  th   E      in  C  •yptophagua  liirtus  Gyll. 

{F  54)  f  lu  U 
Deeodoniidb  Lcconte  In  these  insects  the 
trans\eise  foini  of  the  anteiioi  and  posterior  coxse 
Tig.  39i.  (which  latter  aie  slightly  sepaiated),  dilated  inter- 
nally, forming  a  small  plate  to  pioteot  the  insertion  of  the 
thigh,  distinguishes  this  gioup  from  all  the  pieceding 
families,  and  approximates  it  somewhat  to  the  families 
following  \h.a  Elateridm. 


Latheidiid^  Eedtenbaeher.    Leconte  states  that  i 
the  insects  of  this  small  family  are  of  very  small  size,    ' 
found  flying  in  twilight,  and  also  under  bark   and 
stones ;  they  are  of  graceful  form,  the  elytra  bcmg 
usually  wider  than  the  thorax ;  the  species  of  Bonvou- 
loiria  and  most  of  the   species  of  Laihridius  (Fig. 
395,  lan'3  of  L.   minutus  Linn.,  enlarged)   are  very  ^'^-  ^^* 
remarkably  sculptured,   with  elevated  lines  on  the  thorax. 

Othkiidj:  Leconte.  OtJimus  umhrosus  Lee.  is  the  type  of 
this  family.  It  occurred  in  Nebraska,  near  the  Rocky  Moun- 
tains. 


Mycetophagid^  Leach.  The  genus  Mycetophagus  is  finely 
pnnctured  with  closely  appressed  hairs ;  the  anterior  coxa! 
cavities  are  open ;  the  tarsi  are  fonr-jointed  and  filiform,  the 
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anterior  pah'  in  the  males  having  but  three  joints ;  the  frontal 
aiiture  is  always  distinct  and  usually  deep ;  the  eyes  are  trans- 
verse and  the  antennie  gradually  enlarged  externally. 

DbrmestiDjE  Leach.  These  well  known  insects  have  the 
head  smaU  and  deflexed,  with  short  mandibles,  ronnded  eyes, 
with  a  single  ocellus ;  the  prothorax  is  short,  sometimes  exca^ 

fvated  for  the  reception  of  the  antennie,  which  are  in- 
serted in  front  of  the  eyes  and  are  iisnally  eleven-Jointed, 
and  the  legs  are  short,  somewhat  contractile,  the  tarsi 
being  flve-jointed.  In  Bytuvns  the  mandibles  have  sev- 
eial  teeth,  and  the  claws  are  armed  with  a  large  basal 
Tig  doa  tooth.  They  ai'e  small  oval  brown  beetles  found  eating 
flowers.  Mr.  J.  L.  Russell  of  Salem,  has  called  my  attention 
to  the  ravages  committed  by  B.  unicolor  Say  on  the  raspberrj' ; 
it  eats  the  flowers  and  makes  long  holes  in  the  leaves,  and  for 
two  or  three  summers  has  been  very  abundant.  Hand  picking 
was  found  to  be  the  best  remedy.  Every  entomologist  dreads 
!  presence  of  Dermestea  and  Anthrenus  in  his  cabinet. 
The  ugly,  bristly,  insidious  larva,  which  so  skilfully  hides 
in  the  body  whose  interior  it  consumes,  leaving  only 
the  shell  ready  to  fall  to  pieces  at  the  slightest  jar,  can 
be  kept  out  only  with  the  greatest  precautions.  Der- 
meates  lardarim  Linn.,  the  lai^er  of  the  two,  is  oblong 
oval,  with  shoi't  legs,  black,  with  the  base  of  tlie  elytra 
gray  buff,  covered  by  two  broad  lines.  It  is  timid  and 
Fig.  m.  slow  in  its  movements,  and  when  disturbed  seeks  a 
shelter,  or  mimics  death.  We  have  found  the  larva  (Fig. 
396)  of  probably  another  species  of  Derraestes,  crawling  up 
the  side  of  an  oat-house.  It  was  nearly  twice  the  size  of 
D.  lai-darius.  AUagmus  pellio  Stephens  is  another  insect 
which  infests  museums.  It  is  shorter  than  Dei'mestes,  black, 
with  two  dots  on  the  wing  covers.  The  Itu-va  (Fig.  397,  en- 
larged three  times)  is  long  and  slender,  cylindrical,  with  red- 
dish brown  hairs  closely  appressed  to  the  body,  giving  it  a 
silky,  shining  appearance.  The  abdomen  ends  in  a  long  pen-, 
cil  of  hairs. 

Anthrenus  varius  Fabr.  (Fig.  398 ;  a,  larva ;  &,  pupa)  is 
rounded  oval,  with  transverse  waved  lines.     Its  larva  is  thick. 
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with  long  bri=!tle9  which  are  largest  on  the  end  of  the  Iwdy. 
The^  aio  genet  allj  destructive  m  museums,  and  prey  on  stuffed 
=ipecimena  of  all  sorts  The  beetles  fly  ahout  eaily  in  spring 
and  then  la}  their  e^gs  The  insect  is  found  in  all  its  stages 
thiough  the  >  eai  Thej  mij  be  killed  like  the  Clothes-moth, 
also  found  m  museums  by  situr^ting  the  specimen  infested 
by  them  with  benzine  To  pre- 
vent their  attaeks  they  sh  ul  1 
be  kei  t  o  it  ot  collections  I  y 
keeping  benzine  m  c  nttiiit 
eviporation  in  open  i  easels 
Camphor  an  1  turpentine  an  \ 
creosote  are  also  very  useful. 
Insects  recently  prepared  should  fw  ^^ 

he  placed  in  quarantine,  so  we  may  be  suie  none  of  the  mu- 
seum pests  will  be  introduced  into  the  draweis  oi  cases  of  the 
cabinet  while  either  in  the  egg  or  lai^a  state  Their  presence 
in  cabinets  may  be  detected  by  the  dust  they  make  falling  on 
the  white  surface  beneath.  Specimens  thoroughly  impregnated 
with  carbolic  acid,  or  arsenic,  or  corrosive  sublimate,  will  not 
be  attacked  by  them. 


Byrrhid.«  Leach,     Pill  Beetles.     This  group  has  the  head 
retracted  under  the  thorax,  with  the  parts  of  the  mouth  more 
or  less  protected  by  the  prostemum  ;  the  legs  are  short,  stout 
and  retractile,  and  the  antennse  are  clavate.     The  typi- 
cal species  are  "oval  or  rounded,  very  convex,  dull  ^X_\ 
black  or  bronzed  insects,  covered  with  a  fine,  easily    ^V-4 
removed   pubescence,  forming  varied   patterns."     In        ^H 
Byrrlius  all  the  tarsi  are  retractile.     We  have  taken        ^J 
Bpt-Ims  Americanus  Lee.  in  Labrador,  on  the  stems    /j^y 
of  the    "Labrador  tea,"     They  are  found '  in  cold   ^-^ 
mountainous   districts.     The    larvEe   {Fig.  399,  larva    ^'^'  ^"' 
of  B.  pUltda  lUiger,  a  European  species  found  -in  moss)  are 
fleshy,  cylindrical,  with  the  last  two  rings  of  the  body  lai'ger 
than  the  others. 

Geortssid^  Heer.    This  family  consists  of  but  a  single 
genus,  characterized  by  Leconte  as  comprising  small,  rounded, 
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convex,  roughly  sculptured,  black  insects,  found  at  the  mar- 
gins of  streams,  on  wet  sand ;  they  cover  themselves  with  a 
mass  of  mud,  so  that  no  part  of  the  insect  is  visible.  Georys- 
mwpusiUus  Lee.  is  our  only  species. 

PabnidjE  MacLeay.  These  are  aquatic  beetles,  having  a 
retractile  head,  and  are  often  found  clinging  to  submerged 
stones,  both  in  the  larval  and  pupal  states.  The  body  of 
the  beetle  is  "  clothed  with  a  flne  pu- 
bescence, enabling  a  film  of  air  to  be 
pre&er^  ed  beneath  tl  e  watei  The  / 
lan£t  Tie  hemisphei ical  liLe 

The  lii\a  of  Pi  phentts  Lecont 
Hald  (Fig  400  andei  side  enlaigel 
thiee  times)  is  an  elliptical  object 
Fig.  400  with  the  mnrgmg  widely  extended  be 
yond  the  body  anJ  is  seen  on  stones  under  the  watei  of  rapid 
streams  it  is  especnilj  abundant  in  the  lapids  of  Niagara 
and  diffeis  m  no  important  particnlai  ftom  the  laiva  ol  Heh 
cfews  of  the  next  sulfamilj  It  respires  by  bianchiol  fila 
ments.'  (Leconte  )  E!  ns  (Fig  401  ltr\a  of  i  European 
species)  is  known  \y  the  n^llow  el  ngate  scutellum 

Heteeocerid*  MacLeay  '  Tina  family  con&ists  of  tut  a 
single  genus,  Heterocm-us ;  it  is  represented  in  every  portion 
of  our  territory.  The  species  are  numerous,  but  very  similai' 
in  form  and  color,  so  that  care  is  necessary  in  distinguishing 
them.  They  are  oblong  or  siibelongate,  oval,  densely  clothed 
with  short,  silky  pubescence,  very  finely  punctuate,  and  of  a 
brown  color,  with  the  elytra  usually  variegated  with  undulating 
bands  or  spots  of  a  yellow  color.  They  live  in  ga}lerie3 
which  they  excavate  in  sand  or  mud  at  the  mai^in  of  bodies 
of  water,  and,  when  disturbed,  run  iVom  their  galleries  and  take 
flight,  after  the  manner  of  certain  species  of  Eembidium." 
(Leconte.) 

LucANiD^,  LatreiDe,  This  family  Js  closely  allied  to  the 
next,  and  is  often  united  with  it,  as  it  differs  chiefly  from 
the  outer  lamellate  joints  of  the  antennae  not  being  so  closely 
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united  into  a  compact  clnb,  as  in  the  SoarabeidcB,  and  the 
mentitm  is  usually  large.  The  genus  Lucamus,  called  the  Stag- 
horn  beetle,  is  of  large  size,  with  enormously  developed  jaws 
in  the  male,  as  in  Imcanua 
dama  Fabr.  (Fig.  402, 
S).  The  lar\-a  of  Jm- 
canus  dama  (Fig.  403,  and 
cocoon,  natural  size)  is 
long,  thick,  nearly  cylin- 
drical, and  the  corneous 
rust-colored  head  is  armed 
wibh  two  large  jaws.  Liv- 
ing in  rotten  wood,  like 
the  Oerainbycidai,  it 
constructs  a  cocoon  of  the 
chips  it  malfes.  The  lai'va 
of  the  European  L.  ae)'vua 
ia  stated  by  Roeeel  to  live 
six  years.  Harris  states  that  they  lay  their  eggs  in  crevices  of 
the  bark  of  trees,  especially  near  the  roots.  The  larvte  resem- 
ble the  grubs  of  the  Scarabreans  in  color  and  form,  but  are 
smoother,  being  leaa 
wrinkled.  Dorcas  bre- 
vis  Say  (Fig.  404)  is 
an  exceedingly  rare  in- 
sect whose  habits  are 
unknown.  In  Passalus 
comutus  Fabr-i  belong- 
ing to  a  more  aberrant 
genus,  the  body  is  long 
rig.  403.  and    flattened    with     a 

short  bent  hook  on  the  head,  and  the  elytra  deeply  striate. 
Madam  Merian  describes  the  larva  of  Passalus  as  being  a 
thick  fleshy  worm,  with  a  small  scaly  head,  six  legs,  and 
slender  posteriorly  ;  it  lives  in  decaying  wood, 

8cAKAB«ii>^  Erichson.  This  family,  the  Lamdlicomia  of 
Latreille,  is  one  of  immense  extent,  being  divided  into  more 
than  700  genera,  compiising  some  6,000  species,  or  three- 
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fourths  as  many  Coleoptera  as  are  knoTra  to  live  in  this 
country.    They  eompriBe  tlie  mammoths  among  insects,  and  it 
is  in  the  tropics  that  wg  meet  with  the  most  numerous  and 
bizarre,  as  well  as  gigantic  forms.     Always 
J  readily  recognized  by  their  clubbed  lamel- 
late   antennai,  the    terminal  joints   being 
expanded  into  broad  flat  leaves,  which,  at 
the  win  of  the  insect,  can  be  closely  shut 
into  a  compact  club,  or  loosely  expanded 
fan-like,  and  laid  under  the  projecting  cly- 
s,  so  overhanging  the  mouth-parts  as 
to  give  rise  to  the  terms  beetle-horrted, 
and '"  beetling ; "  these  insects,  by  their 
Fig,  401.  robust,  thick,  often  square  body,  short  fos- 

sorial  legs,  with  large  hooked  claws  for  seizing  leaves  and 
stems,  have  been  well  known  to  all  observing  persons,  however 
slight  their  entomological  knowledge.  The  larvai  ai-e  thick 
and  fleshy  cylindrical  grubs,  with  a  corneous  head,  and  rather 
long  four-jointed  antennae ;  the  ocelli  are  generally  wanting ; 
the  legs  are  stout  and  long,  without  claws,  and  the  last  ab- 
dominal segment  is  soft  and  b^gy.  The  bodj' 
is  often  very  transparent,  the  trachea  appear- 
ing tlu'ongh.  Fig.  405  represents  a  singular 
nagnified  twice)  of  this  family  from 
Mr.  Sanborn's  collection. 

The  genus  Copris  and  allies  are  known  by 
their  rounded  form,  and  the  broadly  expanded 
clypeus,  which  covers  in  the  mouth-parts.  In 
some  species  (those  of  Deltochilura)  the  anterior 
tarsi  are  wanting  either  in  the  females  or  boih 
sexes  an  1  i  some  species  a  stridulating  ap- 
paratus IS  fomd  on  the  upper  surface  of  the 
Fig.  108.  abdo  nen  In  Copris  the  labial  palpi  are  dilated, 
the  first  joint  of  the  i  tennal  club  does  not  receive  the  others, 
and  the  claws  aie  1  btn  ct  The  larva  of  C.  Carolina  Fabr., 
while,  according  to  Osten  hacken,  having  the  general  appear- 
ance of  the  lai'vie  of  the  LamelUconia,  is  much  thicker  and 
curved  up,  the  back  being  much  swollen  and  "distended  into 
a  hump-like  expansion.     It  is  about  two  inches  long  and  of  a 
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dirty  yeUowiali  wbite.  Ea«h  larva  was  foiind  enclosed  in 
a  globular  case  of  dung  or  earthy  mattei',  about  an  inch  and  a 
quarter  in  diameter."  (Proceedings  of  the  Entomological 
Society  of  Philadelphia,  vol.  i,  pi.  1,  fig.  1.) 

The  closely  allied  Fhanma  carnifex  MacLeay  is  common 
southward,  and  easily  known  by  its  brilliant  copper  colored 
thorax  and  bright  green  elytra,  and  by  the  large  bom  on  the 
headof  tlie  male.  These  insects  are  called  "Tumble-bugs,"  as 
they  enclose  their  eggs  in  pellets  of  manure,  holding  them  be- 
tween their  hind  legs,  and  rolling  them  away  to  a  place  of  safety. 
The  sijecies  of  ^kodim  live  also  in  manure ;  they  are  quite 
small,  neai-ly  cylindrical,  with  the  mouth-parts  concealed  by 
the  clypeus  ;  the  antennse  are  nine-joint«d,  the  club  consisting 
of  three  joints,  and  the  lobes  of  the  masillaa  are  membrana- 
ceous, unarmed,  while  the  upper  parts  of  the  eyes  are  visible  in 
i-epose.  Apliodius fimetarius  Linn.,  which  is  black  with  bright 
red  elytra,  has  been  introduced  from  Europe,  aud  i^i  abundant 
in  woods,  flying  over  dung;  it  is  now  common  m  the  caiiiage 
road  of  Mount  Washington.  Fig.  406  repiesents  the  lar-va  of 
the  European  A.fossor  Linn.  Chapuis  and  Candeze 
found  it  in  manure  in  spring.  0eotrupea  has  eleven- 
jointed  autennae,  with  the  club  three-joiuted,  the  mid- 
dle coxEe  are  contiguous,  and  while  the  club  of  its  f 
nearest  ally,  Bolbocerus,  a  shoi-ter  insect,  is  large  * 
and  lenticular  in  form,  that  of  the  present  genus, 
is  lamellate,  as  usual.  Qeoti-upes  splendidua  Fabr.  is  ^'^-  *"*■ 
a  common  beetle,  witli  a  bright  shining  green  body,  flying  in 
paths  and  wood  roads  late  in  the  summer.  The  species  of 
Teox  differ  in  having  slightly  fossorial  legs ;  they  are  oblong 
convex,  the  surface  being  very  rough  and  covered  with  dirt 
which  is  scraped  off  witli  difficulty.  They  live  in  dried  decay- 
ing animal  matter,  and,  according  to  Leconte,  "possess  a  dis- 
tinct stridulatmg  organ ;  it  is  an  elliptical  plate,  with  pearly 
reflections,  occupying  the  upper  part  of  the  external  face  of 
the  ascending  portion  of  the  first  venti'al  segment,  and  is  cov- 
ered by  the  elytra ;  on  the  inner  surface  of  the  elytra,  near  the 
margin,  about  opposite  the  thorax,  is  an  oval,  smooth,  polished 
space,  which  has,  probably,  some  connection  with  the  stridu- 
latiug  organ."     The  larva  of  "  Trox  Carolina  Dej."  (T.  scabro- 
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sua  Beauv.  Fig.  407),  is  described  by  Chapuis  and  Candeze  aa 
coming  from  New  Orleans. 

Mdolontha  and  its  allies  come  next  in  the  series.     They  feed 
exclusively  on  living  plants.    The  genus  Acratus  was  estab- 
lished by  Dr.  Horn  for  A.  fiavip&rtnis  Horn   (B'ig. 
a,  antenna ;  6,  maxilla ;  c,  mentnm ;  d,  mandi- 
B,  anterior  leg  and  tarsal  claw)  found  in  Ari- 
^  zona.    The  genus  IHcJtdonycka  is  distinguished  by 
the   fl'ont  margin  of  the  thorax  being  narrow  and 
rig.  407.  membranous,  with  equal  claws,  cleft  at  the  tip,     Di- 
chelonycJia  elongatula  Schonh.  is  a  long  green  beetle,  with  long 
legs,  and  of  a  metallic  green  color  ;  it  is  found  in  June  on  the 
*        leaves  of  the  birch. 
/F~-_--'       Macrodactylus    sub- 
i\  -s^^^  spijw^us  Fabricius,  the 
<2f  well  known  Rose-bug 

■j=r  or  Eose-chafer,   is 

brown,    covered    with 
ochreouB    scales ;    the 
Fijj.  408.  legs,  tarsi  and  claws 

are  very  long  and  slender.  It  overruns  garden  plants,  especi- 
ally injuring  the  rose  loaves.  Dr.  Harris  has  observed  the 
ti-ansformatious  of  this  insect.  The  nearly  globular  whitish 
eggs,  about  thirty  in  number,  are  deposited  by  the  female 
from  one  to  four  inches  beneath  the  surface  of  the  soil,  and  ai-e 
hatched  in  about  twenty  days.  The  whitish 
larva  becomes  fully  grown  in  the  autumn,  and 
is  then  three-quarters  of  an  inch  long  and  an 
eighth  of  an  inch  wide.  In  October  it  descends 
below  the  reach  of  frost,  and  in  the  next 
May  is  transformed  to  a  pupa  in  an  oval 
earthen  cell.     The  pupa  is  yellowish  white,  ^^'  ***■ 

somewhat  of  the  form  of  the  beetle,  with  sBort  wings ;  its 
antennse  and  legs  folded  on  its  breast,  with  its  white  body 
surrounded  by  a  thin  film.  The  beetles  may  Be  often  seen  in 
clusters  on  low  bushes  in  partially  cleared  fields  having  just 
appeared  from  their  cocoons.  Dr.  Horn  has  described  the 
genus  PlecProdes  for  a  Califomian  species,  P.  pubescens  Horn 
(Fig.  409  ;  a,  maxilla  and  palpus ;  6,  tai-sal  claw).     The  well 
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known  June-bug  or  Dor-bug,  Lachnostefna  fusca  Fi-6hl.(rig. 
410,  411,  larva;  412,  side  view  of  pupa),  lives  as  a  laiTa  on 
tbo  roots  of  grass  and  is  often  turned  up  by  tlie  spade  or 
plough.  It  is  tlien  a  iarge  fieshy  gmb,  very  com- 
monly met  with,  and  is  injurious  to  growing  corn  M 
and  wlieat.  The  pupa  is  found  in  its  rude  earth-  ; 
en  cocoon  in  May.  The  beetles  are  very  injuri- 
ous to  the  leaves  of  fruit  trees.  They  ai-e  chest-  I 
nut  brown,  with  yellowisli  liairs  beneath,  and 
nearly  an  inch  in  length.  There  are  sevei'al 
smaller,  closely  allied  species.  MelolontM  (Poly-  *"'s  ''^"■ 
phylla)  variolosa  Hams  differs  ^in  its  enormously  developod 
six-jointed  lamellate  antennal  club,  that  of  the  female  being 
much  smaller. 

In  Anomcda  the  body  is  small,  the  an- 
tennse  nine-jointed,  and  the  mandibles  when 
at  rest  do  not  project  beyond  the  clypeus. 
Such  is  Anomala  varians  Fabr.,  which  is 
very  injurious  to  the  vine  in  June  and 
July.  Pelidnota  punctata  Linn,  has  similar 
habits.  It  is  oblong  oval,  very  convex 
Fig.  111.  above,  with  dull  brownish  yellow  elytra, 

with  thi-ce  large  black  dots  on  each  aide.  It  is  often  abun- 
dant on  grape-vines  in  July  and  August,  and  proves  very 
injurious. 

The  Cotalpa  lanigera  Linn.  (Fig.  413 ;  a,  larva)  or  the  Gold- 
smith beetle,  is  nearly  an  inch  long,  bright  yellow,  with  long 
white,  woolly  hairs  beneath,  where  it  is  metallic 
green.  It  often  injures  fruit  and  shade  trees,  and 
Mr.  S.  Lockwood  states  that  in  the  larva  state  it 
destroys  the  roots  of  the  strawberry  plant.  He 
remarks  that  on  the  16th  of  June  a  pair  of  Cotal- 
pas  coupled,  and  in  the  evening  the  female  bur- 
rowed beneath  the  dirt,  reappearing  the  next 
morning,  having  meanwhile  laid  at  different 
depths,  and  singly,  fourteen  white,  long,  oval  eggs ;  ^' 

on  the  13th  of  July  the  larvse  hatched,  being  five- sixteenths 
of  an   inch   long.      (American  Naturalist,   vol.    ii,   p.    441.) 
In  Dpiastes  the  labial  palpi  are  insei'ted  on  the  sides  of  the 
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mentum,  which  is  acuminate  in.  iroiit ;  the  head  and  thorax  are 
armed  with  large  horns  in  the  males  ;  the  flrat  joint  of  the  pos- 
terior tarsi  is  not  elevated,  and  there  are  no  stridulating  or- 
gans. Our  only  species  is  DynaMes  Tityua  Linn.,  found  in 
the  Southern  States.  It  is  over  two  inches  long,  of  a  greenish 
gray  color,  with  black  spots  scattered  irregularly  over  the  ely- 
tra. Dynastes  Hercules  Linn.,  one  of  the  giants  of  the  family, 
is  about  sis  inches  long. 

The  genus  Cetonia  and  its  allies  are  flower  beetles ;  their 
mandibles  are  feebly  developed  and  m  pait  me  nbranoas  and 
concealed  with  the  other  oral  o:^ai  s  beneath  the  clypeus ;  and 
in  flying  they  "do  not  raise  oj  cxt  and  the  elyt  a  as  most  Cole- 
optera.do,  hut  pass  the  win^s  fiom  the  de  a  ier  the  elytra, 
wh  h  do  not  at  all 
eml  a  e  the  aides  of 
thel  iy  "  (Leconte.) 
Ihp  immense  Go- 
1  ath  beetles  of  the 
weste  n  coast  of 
Afr  ca  belong  to  the 
genus  Qoliaikus,  in 
which  the  clypeus  of 
the  males  is  genei-ally 
forked  or  armed  with 
horns.  Dr.  Harris  has  proposed  the  ntmie  of  Hegetnon  "for 
the  subgenus,  including  the  princely  Searabceus  Goliathm  of 
Linnieua,  together  with  the  still  more  magnificent  GoKaihtts 
Drurii  of  Westwood,  and  the  G.  Cadcus  of  Gory  and  Per- 
cheron."  Of  Hope's  subgenus  Mecynorhina,  the  Scarabaeus 
Polyphemus  of  Fabricius  is  the  type ;  it  is  velvet  gi-een  above, 
with  a  pale  buff  head  and  markings,  and  is  two  and  a  half 
inches  long,  exclusive  of  the  horns.  Dr.  Harris  has  also 
described  as  new  to  science  M.  Smagii  which  has  a  velvet 
green  thorax,  and  velvet  black  elytra,  with  tawny  bands  and 
spots ;  it  is  about  two  inches  long.  The  G.  GoUatkus  is  per- 
haps the  largest  of  all  the  Coleoptera ;  specimens  measuring 
nearly  four  inches.  Dr.  G.  A.  Perkins  of  "Salem,  Mass.,  who 
collected  a  largo  part  of  the  fine  series  of  specimens  of  these 
Goliath  beetles  in  the  Museum  of  the  Peabody  Academy  of 
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Science,  informs  me  that  they  are  found  in  the  tops  of  trees 
where  they  feed  on  flowers  and  on  sap  exuding  from  wounds 
in  the  bark,  like  the  Cetonise,  and  that  the  natives  obtain 
them  by  jarring  the  trees.  Hari-is  states  that  "it  appeal's, 
fi-om  the  observations  of  Dr.  Savage,  that  the  food  of  the 
Goliath  beetles  is  fluid,  like  that  of  the  Trichii  and  Cetoniffi, 
insects  belonging  to  the  same  natural  family,  but  the  latter  live 
chiefly  on  the  nectar  of  flowei-s,  and  the  former  on  the  sap  of 
plants.  The  long  bushes  on  their  jaws,  and  the  diverging 
rows  of  hairs  that  line  their  lower  lips,  are  admirably  fitted  for 
absorbing  liquid  food;  while  their  horny  teeth  afford  these 
beetles  additional  means  for  obtaining  it  from  the  leaves  and 
juicy  stems  of  plants,  when  the  blossoms  have  disappettred." 
■From  Oetonia,  Lacordaire  has  separated  the  genus  Ewryomia, 
distinguished  by  the  untoothed  maxiDse,  by  the  clypeua  being 
usually  parabolic,  sometimes  pai-allel  and  rarely  emarginate  in 
firont.  Euryomia  Inda  Linn,  attacks 
ripe  peaches,  spoiling  them  for  th 
market.  They  are  found  about  run 
ning  sap  in  April  aud  flying  in  fields  ii 
May,  and  a  new  brood  appears  in  Sep- 
tember, In  Oamod&rma  the  elytra  are 
not  sinuate  on  the  sides,  the  prothorax  '^'  " 

is  narrower  than  the  elytra  and  usually  rounded  on  the  sides. 
Osnhoderma  scabra  Dej.  is  a  large  long-legged  beetle  of  a  cop- 
pery pui'plish  black  color.  The  larva  lives  in  decaying  cherry 
and  apple  trees.  According  to  Harris  it  is  a  whitish  fleshy 
grub,  with  a  reddish  corneous  head,  and  closely  resembles  the 
grub  of  the  common  dor-beetle.  In  autumn  it  forms  an  oval 
cocoon  by  gluing  together  the  chips  it  makes,  and  the  beetle 
appears  in  July. 

BuFKBSTiDffi  Leach.  This  very  extensive  family  is  known 
by  the  serrated  antenn£e,  the  outer  joints  of  which  ai'e  usually 
famished  with  pores,  which  are  either  difftisedon  the  sides, 
or  concentrated  in  a  cavity  (fovea)  on  the  under  side  or  at  the 
tip.  The  head  is  deeply  sunken  up  to  the  elliptical  eyes,  and 
the  labrum  is  small  and  prominent,  while  Uie  mandibles  are 
short  and  stout.     The  legs  are  short,  the  tibise  ai'e  usually 
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slender,  and  tho  species  are  generally  long,  flattened  beetles 
of  yeiy  tough  thick  consistence,  and  are  found  on  flowers,  or 
sunning  themselves  on  the  bark  of  trees  in  midsummer.  The 
larvie  are  flattened  footless  grubs,  with  the 
prothoracic  ring  greatly  enlarged. 
In  G/ialcophora  the  antennal  pores  are  dif- 
'  fused  on  the  sides  of  the  joints,  or  only  on 
the  lower  margin ;  the  mesosteina!  jt. 
suture  is  indistinct ;  the  antenna  are  ff\^ 
inserted  in  small  fovese,  and  the  pos- 
terior tarsi  have  the  first  joint  elon- 
gated, C.  Viyginiensis  Drury  is  one 
of  our  most  common  species,  and 
may  be  seen  flyiog  about  pine  trees 
in  hot  days  in  May  and  June.  Its 
lavva  bor^s  into  pines,  often  proving 
very  injurious,  rig.  415. 

Dicercfi  is  noted  for  having  the  tips  of 
the  elytra  lengthened  out  and  diverging 
from  each  other.  Dicerca  divavicata  Say  is 
frequently  met  with ;  it  is  smoother  than 
usual  and  highly  polished  with  a 
bronzed  hue.  The  elytra  ai-e 
marked  with  numerous  fine  irregu- 
lar impressed  lines  and  small  ob-  1 
long  square  elevated  blaek  spots. 
The  larvse  attack  the  wild  cherry 
and  the  garden  cherry  and  peach. 
JMcei-ca  lui-ida  Fabr.  is  founj:!  on 
the  trunks  and  limbs  of  the 
^-  «B.  hickory. 

The   genus    Chysobothria    differs   in    having 
antennae  inserted  at  the  inner  extremity  of  two  short 
oblique  grooves,  by  which  the  front  is   narrowed ; 
the  anterior  femora  are  strongly  toothed,  the  third    '"^'  *"' 
Joint  of  the  tarsi  is  truncate,  while  in  the  hind  tarsi  the  iirst 
joint  is  elongated.    The  species  are  rather  broad  and  flattened, 
with  impressed  bands  and  spots  on  the  elytra.     Clirysobothris 
femorata  Fabr.   (Fig.  414 ;  a,  larva ;  Fig.  415,  larva  of  the 


>v  Google 


BUPRESTID^.  459 

same  genus,  found  uudsr  bark  of  oalis)  is  greenisli  black  above, 
with  a  brassy  polish ;  it  infests  the  apple  and  oak,  in  which  it 
lives  one  year.  C,  Harnsii  Hentz  inhabits  the  small  limbs  of 
the  white  pine.  It  is  also  very  injurious  to  apple  trees  and  red 
maplei  To  prevent  its  attacks  Fitch  recommends  placing  a 
piece  of  9oap  in  a  fork  in  the  tree  so  that  it  will  be  washed 
down  bj  the  rams  over  the  bai'k,  while  yoiu^  trees  may  be 
rubbed  witli  soip  this  is  an  excellent  remedy  against  the 
attacks  of  all  kinds  of  borers. 

The  genuine  species  of  Bnprestis  occur  in  Europe,  The 
largest  species  of  this  family  known  to  us  is  the  Huchi-ovia 
Colmnbica  Mann,  which  occurs  in  Central  and 
South  America.  It  is  two  and  a  half  inches 
long  and  metallic  gi'een.  Mr.  McNiel  has  sent 
to  the  Museum  of  the  Peabody  Academy  S' 
eral  immense  white  lai-vse  (Fig. '416,  natural 
size),  from  Nicaragua,  which  are,  without  much 
doubt,  the  young  of  this  gigantic  beetle. 

The  small,  flattened,  ovate,  angular  Brachys 
is  probably  a  leaf  miner,  as  such  are  the  habits  of  the  elo 
allied  genus  Trachya  (T.  pygmsea.  Fig.  417,  larva  ;  418,  pupa), 
as  observed  in  Europe  where  it  mines  the  leaves  of  the  Malva 
and  Alciea,  according  to  M.  Leprieur. 

Thboscid^  Laporte.  This  small  group  has  been  separated 
from  the  succeeding  family ;  the  species  differ  in  not  having 
the  power  of  leaping,  owing  to  the  immovable  thorax.  In 
TAroacws  the  antenna  are  terminated  by  a  three-jointed  club. 

Elaterid^  Leach.  A  very  large  and  easily  limited  family, 
in  which  the  serrate,  eleven-jointed  antennse,  are  inserted  upon 
or  under  the  margin  of  the  front,  in  grooves,  while  the  head  is 
retracted,  though  sometimes  free  as  usual  from  the  prothorax, 
between  which  and  the  mesothorax  is  a  loose,  articulation, 
enabling  the  species  to  leap  in  the  air  by  a  sudden  jerking 
movement,  which  Dr,  Leconte  thus  describes :  "  a  few  of  the 
species  of  tlie  first  subfamily  (Eucnemidae)  and  a  majority  of 
those  of  the  third  (Elateridse),  possess  the  singular  power 
of  springing  in  the  air  when  placed  on  the  back.    This  is 
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1  by  extendiflg  the  prothorax  so  as  to  bring,  the  proster- 
nal  spine  to  the  anterior  part  df  the  mesoetemal  cavity,  then 
suddenly  relaxing  the  muscles  so  that  the  spine  descends 
violently  into  the  cavity,  the  force  given  by  this  sudden  move- 
ment causes  the  base  of  the  elytra  to  strilie  the  supporting 
surface,  and  by  their  elasticity  the  whole  body  is  propelled 
upward." 

The  larvffi,  known  by  the  name  of  Wii'c-worms,  are  vegetable 
feeders,  living  on  the  roots  of  grass,  wheat,  corn,  potatoes, 
turnips  and  other  garden  vegetables.  Fig.  419  (enlarged 
four  times)  represents  a  larva  of  this  family  found  by 
Mr.  Sanborn  in  the  roots  of  the  squash  vine.  The  eggs 
;  laid  probably  in  pastures  and  fallen  ground  where 
the  surface  is  undisturbed,  or  in  tJie  vicinity  of  rotten 
wood.  The  larvEe  moult  three  times,  and  some  species 
are  known  to  live  in  this  state  Ave  yeai's.  When  fully 
grown  they  transform  in  an  earthen  cocoon,  and  may 
be  seen  rising  out  of  the  ground  during  the  summer, 
^"^^  *^' especially  in  June.  The  laiTse  are  very  long  cylin- 
di'ical  (whence  their  name  wire-worm),  hai'd-bodied  and  diffi- 
cult to  kill,  and  are  generally  pale  testaceous,  or  yellowish  red 
in  color.  They  have  only  six  thoracic  legs,  and  a  slight  anal 
prop-leg ;  tlie  body  is  flattened  towards  the  head  and  tail. 

Eucnentis  differs  fi'om  the  true  Elaters  in  the  sen-ate  an- 
tennee  being  inserted  in  approximate  grooves  at  the  mai'gin  of 
the  thorax  beneath,  which  makes  the  clypeus  narrow.     The 
species  do  not  leap  so  vigorously  as  those  of 
other  leaping  genera.    Fornax  differs  from 
Eucnemis   in  the  antennae  being    fllifonn. 
In  Adelocera  (Fig.  420,  A.  obtecta  Say)  the 
third  joint  of  the  antennse  is  equal  to,  or 
larger  than  the  fourth.    In  Elater  and  its 
allies,   the   antennie  are  widely   separated, 
being,  inserted    in   small   cavities    (fovese) 
under  the  margin  of  the  front,  and  before 
Fig.  420.  ^ijg  gygg_     Alans  oaulatv,8  Esch.  is  the  largest 

Elater  we  have,  the  sciitellum  is  oval,  and  the  elytra  have  a 
broad  margin.  The  genus  Elater  has  the  front  of  the  head 
convex  and  margined  quite  broadly,  and  the  thorax  is  always 
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narrowed  in  front,  with  the  tarsi  ciliate  beneath,  and  entirely 
simi>le.  Elciter  oUiquus  Say  is  a  small  species  about  a  quarter 
of  an  inch  long,  of  a  leathery  brown  color,  and  yellowish  red 
on  the  prothoras  and  base  of  the  elytra.  In  ^ 
Agriotes  and  allies  the  front  is  very  convex, 
the  edge  of  which  is  higher  than  the  labruni ;  the 
antennfe  are  slender,  scarcely  serrate,  the  first 
joint  being  a  little  longer  than  nsual. 

In  Ludius  the  front  is  convex,  but  not  ir 
gined  behind  the  labrum,  the  angle  of  tlie  liirid 
coxse  are  acute  and  prominent,  while  the  meso-  "'s-  ■'-"'- 
sternum  is  not  prominent.  Mi'.  Walsh  has  found  the  larva  of 
L.  ntlmuatws  Hay  (Fig,  421;  fig.  422,  lana)  -nhich  lived  in. 
decaying  wood  for  two .  years  in  his  breeding  jar.  The 
genus  Jgriotes  has  the  margin  of  the  prothorax  bent 
down  in  front,  while  in  Dolopius  it  is  straight.  Agriotes 
mancus  Say  is  a  pale  reddish  brown  species,  while  A. 
stahilis,  mnch  more  abnndant  northward,  is  slenderer, 
of  a  dariter  hue,  with  a  darlc  shade  along  the  inner 
je  of  each  elytron.  D.  pauper  Lee.  '*  ^  «^ 
I   small  species  fonnd  northward. 

Melanotus  includes  some  of  our  most  com- 
'  mon  species,  such  as  M.  communis  Gyll.,  which 
is  of  the  usual  dull  brown  color.  The  genus 
may  be  known  by  the  front  being  moderately 
rig.  4M.  convex,  margined  anteriorly,  and  the  antennee 
are  serrate,  with  the  first  jouit  of  the  usual  size,  while 
the  prothorax  is  lobed  in  front,  and  the  claws  are 
strongly  pectinate.  Fig,  423  represents  a  larva  prob- 
ably of  this  genus. 

In  I/i/inonius  and  Atkous  the  front  ia  margined,  the 
mouth  placed  farther  forward  from  the  presternum, 
the  coxal  plates  are  naiTow,  gradually  dilated  inwards,  W 
and  the  flist  joint  is  only  modei'ate  in  length.  In  ^'s-  *2S. 
Jjimomus  the  first  tarsal  joint  is  scarcely  longer  than  the 
second,  while  in  Athoiis  the  first  tarsal  joint  is  elongated,  and 
tlie  proitetnal  lobe  ig  long.  Limonius  plebeius  Lee.  and  L. 
eLtvput  Say  are  obscure  reddish  brown  insects,  with  a  slight 
fine  pubescence. 
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In  Corynibites  the  front  is  more  or  less  flattened,  and  the 

coxal  plates  are  narrow  externally.     C.  wripennis  Lee.  is  a 

shiny  dark  greenish  species  and  is  found  northward.     C.  viri- 

^--      fits  Say  is  dull  mahogany  brown,  mottled  with  a  fine 

\W       grayish  bloom.     C,  ajlmdriformis  Germ,  is  more  eom- 

Wl U?    iDon,  and  of  the  usnal  duU  reddish  brown.     C.  triun- 

^^      dulatus  Lee.  is  freqaently  found  in  New  England,  and 

rig-  i2i.   ij^g  three  transverse  waved  bands  on  the  pale  elytra ; 

it  is  found  on  the  blossoms  of  the  rhubai-b  plant.     C  Jiierogly- 

phicus  Harris  (Fig  424,  elytra)  is  a  simitar  form. 

To  the  genus  Pitrophorus  belong  the  different  species  of  Fire- 
flies of  Centiil  ind  South  Ameiica.     P.  noctiluctis  (Fig.  425, 
natural  size)  is  diik  rusty  brown  and  has  two  laige  eye  like 
lummoua  spots  on  the  sides   of  the 
thoraic    and  anothei   at  the  base  of 
I  the  atdcmtn      Dr  G  A    Pcikms  m 
Ameiicin  Natnabat      vol    n 
4''8    states  that      l^    placing  the 
luminous   paits   of  ont,   insect    quite 
II  the  papei   ^  erj  fine  i  imt  can  be 
,  eisilv  rei  i  bj  its  aid  though  I  can 
not  imagine  the  light  even  of  i  laige 
1 1  mher  to  be  sufficient  foi  anj  piacti 
c  1  Ulummating  puiposes  as  h-\    1  etn 
afliimed  by  some  writers      Ihe  Cubin 
ladies  make  a  smgulai  use  of  Iheso 
Fg  4M         Imng   gems     sewiig   them   in    lT,e 
bus-*    which  aie  disposed  as  ornaments   upon   then    diesses, 
or  aiianged  as  a  fillet  for  thtir  hair 

The  species  of  Vela  arteb  are  laige  shining  blatl  insects 
founl  un  ler  stones  and  are  known  bj  haimg  tht,  coxal  plites 
gradually  dilated  invaids  The  lar^ie  (Fig  426  a  linunoua 
lar\a  of  this  genus  liBco-veied  by  Mr  Sinboni  in  Eosbury, 
Mass  )  aie  luminous  and  differ  &om  others  of  this  family,  ac- 
cording to  Osten  backen,  by  their  small  sunken  head,  and  the 
e  of  a  pair  of  ocelli.     The  abdomen  ends  in  a  prop-leg. 


Cebriokid^  Weatwood.    This  family  differs  fVom  the  pre- 
ceding group  in  the  greater  number  (six)  of  abdominal  seg- 
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ments,  the  well  developed  tibial  spurs,  the  expansion  of  the 
anterior  tibije  at  the  apex,  and  in  the  close  connection  between 
the  front  and  the  labrum.  The  females  are  found  at  the  en- 
trance of  holes  which  they  excavate  in  tlie  ground.  (Lecoute.) 
In  Cebrio  the  labram  is  sepai'ated  by  snture  fi'om  tJie  front,  and 
the  anterior  tibite  are  entire.  Cebrio  bicolor  Fabr.  is  found  in 
the  Southern  States. 


Ehipicekid^  LatreiUe  In  this  '■mall  gioup  the  head  is 
prominent  and  the  maxiU's  have  usually  but  a  Mugle  Icbe  the 
eleven-jointed  antenms  are  inserted  before  and  lu  front  of 
the  eyes,  under  ridges,  and  tie  senate  in  the  females  and 
frequently  flabellate  in  the  males  The  Ititip  m  their  geneial 
appearance,  resemble  those  of  the 
Elateridai  or  Tenehiionidcp ,)x- 
ing  cylindrical,  the  head  almost  of  the 
same  breadth  aa  the  body,  which  is 
hard  and  hornj',  moie  oi  less  dark 
brown,  and  in  Zenoa  ptca  Beauv.  ib  a 
little  more  than  an  inch  in  length. 
"The  eighth  segment  is  punctate  all 
around,  and  more  densely  than  the 
others.  The  posterior  part  of  this  segment  is  obliquely 
trancate,  and  is  closed  posteriorly  by  a  round,  flat,  homy 
piece,  punctate  on  the  outside  and  which  can,  to  a  certain  ex- 
tent, be  oiJened  and  closed  like  a  lid,  being  connected  by  a 
hinge  superiorly,  and  an  expanding  membrane  inferiorly,  Tliis 
lid  is  to  be  considered  as  the  ninth  segment  of  the  abdomen." 
(Osten  Sacken.)  The  lai-va,  with  the  adult  Zenoa  picea,  was 
found  under  bark  in  Southern  Illinois  by  Mr.  Walsh.  San- 
'dalus  (S.  petrophya  Enoch,  and  tarsus,  Fig.  i27),  with  short 
aiitennie,  flabellate  in  the  males,  is  found  in  various  species 
of  cedars. 


ScHizopODiD^  Leconte.  This  small  group  is 
by  only  a  single  species,  Sclmopodua  Icelua  Lecoute,  It  resem- 
bles in  form  a  GaUeruca ;  it  is  of  a  metallic  green  color, 
coarsely  punctured,  with  red  elytra,  and  is  nearly  six-tenths 
of  an  inch  long.    The  head  is  bent  down,  closely  affixed  to 
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the  prothorax,  and  the  el  even -jointed  antenn£e  are  inserted 
immediately  in    fl'ont  of   the    eyes,   under  a  slight  promi- 


Dascyllid^  Gu6rin.  This  group  embraces  genera  differ- 
ing much  from  each  other ;  the  head  is  usually  bent  down, 
sometimes  prominent ;  the  antennse  are  eleveu-jointed,  distant 
at  their  insertion  immediately  in  front  of  the  eyes,  being 
placed  under  a  slight  ridge,  and  the  mandibles  ai'e  not  promi- 
nent. They  all  live  on  aquatic  plants,  and  the  larvffi  are 
either  like  those  of  the  ScarabtxidcB,  being  provided  with 
short  four-jointed  antennse,  and  without  ocelli,  as  in  Atopa;  or 
they  are  long,  ovate,  with  distinct  ocelli,  long  bristle-like  an- 
tenn£e  and  very  well  developed  limbs,  as  in  Oyphon.  The  genus 
Frionoeyphon  has  tiie  first  joint  of  the  antennte  much  dilated, 
and  the  joint  of  the  labial  palpi  is  inserted  on  the  aide  of  the 
second  ;  in  Oypkon  the  palpi  are  normall  Baron  Osten  Sacken 
describes  tlie  larva  of  Prionocyphon  disooideits  Say  as  being 
long,  flattened  ovate,  like  a  sow-bug  (Oniscus)  with  sharp 
lateral  edges,  the  body  slightly  attenuated  before  and  behind, 
of  a  leathery  consistence,  dull  pale  yellowish,  and  four-tenths 
of  an  inch  in  length.  It  was  found  by  Mr.  Walsh  in  the  hol- 
low of  an  oak  stump  filled  with  water,  in  which  it  "vibrated 
vigorously  up  and  down  a  pencil  of  hairs  proceeding  from  a 
horizontal  slit  in  the  tail ;  this  pencil  is  composed  of  three 
pairs  of  fllamente,  each  beautifully  bipectinate.  When  at  the 
sni-face  this  larva  generally,  but  not  always,  swims  on  its  back, 
keeping  its  body  slightly  below  the  surface,  and  stiiking  with 
its  feet,  so  as  to  jerk  from  point  to  point,  in  a  curved  line.  The 
pencil  of  hau:s  touches  the  surface  all  the  time.  "Occasion- 
ally, says  Mr.  Walsh,  ' '  a  bubble  of  air  is  discharged  fl-om  the 
tail.  Generally,  when  it  is  beneath  the  surface,  the  anal  pencil 
is  retracted  entirely.  It  bas  the  power  of  jerking  its  body  sud- 
denly round,  and  darting  up  and  down  with,  great  vigor.  Its 
remarkably  long  antennte  are  constantly  vibrating,  like  those 
of  terrestrial  insects.  The  pupa  is  white,  with  large  black 
eyes  which  are  very  conspicuous  beneath,  and  two  short  black 
setEe  on  the  occiput.  The  body  is  covered  with  a  short,  white, 
erect  down  or  pubescence.    The  antennae  are  about  two-thirds 
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the  length  of  the  body,  placed  lengthwise  beneath,  aide  by 
side.     Tiie  body  is  scarcely  two-tenths  of  an  inch  long. 

Lampyrid^  Leach.  The  apeciea  of  the  family  of  Fire-flies 
resemble  the  Elaters,  but  they  are  shorter  and  broader,  and 
of  softer  consistence.  The  head  is  usually  immersed  in  the 
thorax ;  the  usually  eleven-jointed,  serrate,  rarely  pectinate  or 
fiabellato  anteimfe  are  inserted  on  the  front  rather  closely 
together  in  the  typical  genera.  The  elytra  never  strongly 
embrace  the  sides  of  the  abdomen,  are  sometimes  short,  and 
in  some  foreign  genera  entirely  wanting  in  the  females.  The 
anterior  coxse  are  contiguous,  conical,  with  a  lai^e  trochantine  ; 
the  middle  coxie  are  obiique,  and  the  hinder  ones  transverse ; 
while  the  legs  are 
slender 
pressed  and  of  mod- 
ei'ate  length.  The 
larvre  are  rather 
long,  flattened, 
blackish,  with  j 
spots  on  the  angles 
of  each  segment. 

In  Lycus  the  an- 
tennse  are  inserted 
in  front  of  the  eyes, 
at  the  base  of  the 
long   beak    into      Fig.  412.  Fig.  m  Hg.m 

which  the  head  k  prolonged,  and  the  sides  of  the  thorax  are 
somewhat  foliaceous.  The  female  of  the  Glow-worm,  Lam,- 
pyris,  of  Europe  is  wingless.  She  lays  liev  eggs,  which  are  of 
large  size,  in  the  earth  or  upon  moss  and  plants ;  the  larva 
(Fig.  428,  female  of  a  species  of  this  genus  from  Zanzibai'), 
which  feeds  on  snails,  is  said  to  become  fully  gi'own  in  April, 
and  in  fifteen  days  assi\mes  the  imago  state.  An  anonymous 
French  author  states,  according  to  Westwood,  that  when  the 
larva  is  ready  to  assume  the  impa  state,  instead  of  slitting 
the  skin  in  a  line  down  the  back,  a  slit  on  each  side  of  the 
three  thoracic  segments  is  made,  separating  the  upper  from 
■the  lower  surfaces."    While  the  female  js  large  and   larva- 
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like,  the  much  smaller  male  has  broad  elytra  and  a  rather  nar- 
row slender  body. 

In  the  gemis  Pkotinus,  of  which  there  are  numeroos  species 
in  this  countij  the  antennae  are  compreb«ed  or  neirly  fihform, 
ind  the  species  diftei 
f  H^         Mtf        .j^^^^^    ^^V4/^  fiom  thoee  of  Limpy 
by    th(,    ftmales 
^  hiving  wind's     Neaily 
''all  hv\c   \  hcphoi 
e^cent   glands   in  the 
last     abdominil    icg 
^  »  ^''  ment^ 

The  editois  of  the  'Amencin  Entomologist  p  19,  gne 
the  histoiy  of  P  pmuhs  Linn  (Fig  429  a,  larva  e  imdei- 
side  of  a  segment ,  /,  hend  ,  d,  a  leg  ,  6,  pup*  m  it 
earth;  c,  the  adult).  The  larva  lives  in  the 
gi'onnd,  feeding  on  earthworms  and  soft  bodied 
insects.  When  fully  grown,  or  during  the  latter 
part  of  June,  it  forms  an  oval  cavity  in  the  earth 
and  pupates,  and  in  ten  days  becomes  a  beetle. 
In  Pliotnns  the  wings  and  elytra  are  complete 
in  both  sexes,  while  the  head  is  nai^wed  behind, 
and  the  labrum  is  distinct.  P.  Pe-nsylvan-ka  De- 
Geer  (Fig.  430,  and  431,!arva)  is  our  most  com- 
mon species,  and  the  larva  figured  I  regard  as 
belonging  to  this  species.  It  is  not  uncommonly  met  with  in 
the  evenii^  shining  brightly  as  it  crawls  along,  and  is  blackish 
and  crustaceous  like  a  pill  bug.  Another  Photuris 
larva  (Fig.  432)  I  have  ftiund  under  a  stone  in 
May.  It  is  represented  as  in  the  act  of  walking, 
the  feet  on  one  side  of  the  body  moving  alter- 
nately fl  ith  those  on  the  other.  This  is  the  mode 
in  which  insects  usually  walk. 

Fig.  433  (enlarged  three  tiipes)  represents  a 

very  singular  larva,  evidently  belonging  to  this 

Fig  m       family,  and  related  to  the  genns  Drihis.    It  was 

found  by  Eev.  E.  C.  BoUea,  at  Westbrooke,   Maine,  under 

leaves,  and  it  piobably,  like   other   larvse  of  this  family,  is 

carnivoroua.    Its  body  is  very  flat,  with  the  sides  of  the  head 
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and  each  ring  of  the  body  produced  into  a  remarkably  long, 
soft,  fSeshy  tnberclc,  while  thei-e  are  two  rows  of  black  spots 
along  the  back. 

In  the  genus  PMngodes,  the  females  of  which  are  not  yet 
known  in  this  country,  the  third  and  following  joints  of  the 
antennaa  emit  two  very  long,  slender  and  flexible  pubescent 
branehea  from  near  the  base  ;  the  second  and  third  joints  are 
very  short..  The  elytra  are  one-third  the  length  of  the  abdo- 
men, and  are  sti'ongly  divergent  and  subulate.  Dr.  Leconte 
describes  Phengodes  plwmosa  Oliv.  as  being  testsiceous,  with  the 
antennae,  excepting  the  base,  and  the  narrow  tips  of  the  elytra 
fliscous,  and  the  sides  of  the  thorax  broadly  depressed  ;  it  oc- 
curs from  New  York  to  Texas.  In  Ckauliognatlms  the  antennte 
ai-e  filiform ;  the  elytra  are  as  long  or  neaiiy  as  long  as  the 
abdomen  and  rounded  at  tip,  while 
the  anterior  margin  of  the  thorax  is  -^  fi 
ronnded.  C,  Pmaylmnicua  DeGeerj^^(  u 
(Fig.  434;  a,  lai-va;  6,  head  en-  ^^  '^i^  ' 
larged ;  c,  iabium ;  d,  labrum ;  e,  a  x:;)  Ik. 
leg ;  /,  maxilta  ;  ^,  antenna  ;  h,  man-  "  *  a, 
dible),   in  the   larva   state    devours  Fig.  4S4. 

the  grubs  of  the  plum  curcnlio,  (American  Entomologist,  i, 
p.  35.)  In  Tel&pkorus  the  head  is  never  concealed  by  the  tho- 
rax, and  the  latter  is  rounded  from  the  sides  along  the  front 
margin,  the  front  of  the  head  is  emarginatc  at  tip ;  the  claws 
ai'e  toothed,  being  rarely  cleft.  The  species  are  found  on  the 
leaves  of  trees  in  June.  Walsh  states  that  the  larva  of  T. 
Carolina  Fabr.  preys  on  wood-feeding  lai-vfe,  Mr.  F.  S. 
Sprague  has  reared  the  larva  of  T.  bilineatus  Say.  He  found 
it  near  Boston  under  stones  in  spring,  when  it  pupates,  and 
early  in  May  becomes  a  beetle.  It  is  found  on  the  leaves  of 
the  birch  as  soon  as  they  are  expanded. 


Malachid^  Eedtenbacher,  This  small  gi'oup,  often  united 
with  the  preceding  family,  is  chiefly  distinguished  by  the  an- 
tenna being  inserted  on  the  sides  of  the  front,  and  by  the  bpdy 
in  some  genera  being  furnished  with  soft  extensible  vesicles, 
while  the  abdominal  segments  are  in  part  membranous.  Mala- 
chius  and  its  allies  ai'c  of  small  size.     Some  of  them  resemble 
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at  first  sight  some  Staphylinidee ;  they  frequent  flowers  and 
the  hanks  of  ponds  and  streams.  The  females  of  Microlipus 
are  apterous. 


Cleeid^  Kiuby.  These  beautiful  flower  beetles  are  known 
by  the  prominent  head,  the  .usually  emfirginate  eyes,  and 
the  usually  eleven-jointed  antennie  inserted  at  the  sides  of 
the  front,  and  either  serrate  or  pectinate,  with  the  outer  joints 
enlarged,  forming  a  serrate,  or  rarely  a  compact  club.  Their 
-"bodies  are  slender,  with  slender  legs. 
They  ai-e  rapid  in  their  movements, 
and  run  like  ants  (which  they  much 
resemble  when  in  motion)  over  flowers 
Fie-  *M.  and  trees  to  .feed  on  the  sweets  and 

sap.  The  larvs  are  carnivorous  and  infest  the  nests  of  bees. 
They  are  flattened,  hairy  grubs,  the  tip  of  the  abdomen  end- 
ing ill  two  horny  points.  Those  of  the  genera 
Gorynetea  and  Ifect-obia  live  on  dead  animal 
matter. 

InPriocera  (Iilg.435,  P.  undnlata  Say)  the  ej 
are  coarsely  granulated ;  the  antennEe  are  serrate, 
and  the  maxillary  palpi  are  cylindrical.  In  "^'  '"*' 
Elasmocema  (E.  terminatiis  Say,  S,  Fig.  436)  the  antennaj  are 
ten-jointed,  the  last  joint  being  very  long  and  flat. 
The  genus  Ti  irhodei  \=.  known  by  the  mixiUaiy  palpi  being 
it  agrees  with  the  succeeding 
genns  T  NuUaUii  Kirby  is 
abundant  in  August  on  the 
I  flowers  of  Spirrea  alba ;  its  larva 
o  be  looked  for  in  the  nests 
5  of  bees  In  Europe  T.  aptarius 
iLiiin  (Fig  487;  a,  larva;  b, 
F  pupa)  h^  long  been  known  to 
devom  the  j  oung  bees.  In  its 
perfect  state  it  is  found  on 
flowers, 
ge,  the  eyes  not  very  prominent, 
finely  granulated,  tbe  antennal  elub  is  somewhat  triangular; 
the  maxillary  palpi  are  not  dilated,  and  the  posterior  tarsi  are 


Fiji,  437. 

In  Clerus  the  head  i 
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moderate  in  length  and  broadly  dilated.  Tlianasimus  differs 
in  the  body  being  hairy,  while  the  posterior  taim  are  longer 
and  scarcely  dilated.  The  long  narrow  slender  pink  larvse  can 
be  found  under  the  bark  of  dead  pine  trees  where  they  probably 
prey  npon  the  lai'vai  of  Ilylurgus  and  Hjlobius.  The  larvEe 
of  Clerus  are  of  a  beautiful  red  color.  The  European  Clems 
al-oeanus  infesta  the  nests  of  the  Mason-bees,  Osmia  and  Meg- 
awhile.  "The  larva  when  hatched,  first  devours  the  grub  of 
the  bee  in  the  eel!  in  which  it  is  born  and  then  proceeds  from 
cell  to  cell,  preying  upon  the  inhabitant  of  each  until  ai'rived 
at  maturity.  It  is  in  this  situation,  also,  that  it  imdergoes  its 
changes  in  a  small  cocoon,  which  it  has  previously  constructed, 
mailing  its  escape  from  the  nest  in  the  beetle  state,  where  the 
hardness  of  its  covering  sufficiently  defends  it  from  the  stings 
of  the  bees."  (Westwood.) 

LymexylidjH  Leach.  This  small  group,  chiefly  interesting 
as  containing  a  genus  which  has  proved  of  great  mischief  to 
the  ship  timber  of  Europe,  from  its  boring  habits,  is  distin- 
guished by  the  head  being  bent  down  and 
narrowed  behind ;  by  the  usually  verj'  large 
eyes,  the  two  ciliate  lobes  of  the  maxQlEe, 
the  palpi  of  which  are  stout,  four-jointed, 
and  in  the  male  veiy  large  aiid  flabellate, 
while  the  mandibles  are  short  and  obtusely 
bidentate.     The  body  is  long  and  narrow,  *"'5-  438. 

with  slender  legs.  The  genus  Lymexylon  has  five  abdominal 
segments.  The  larva  is  very  long  and  slender,  with  the  first 
thoracic  segment  dilated  into  a  large  hood,  while  the  terminal 
ring  is  produced  into  a  large  obtuse  lobe.  In  Europe  it 
greatly  injures  oak  trees  and  ship  timber,  but  our  species 
(Lymexylon  sericeum  Harris,  Pig.  438,  and  antennas,  legs  and 
palpi)  is  too  rare  to  be  of  any  harm  at  present. 

CupESiDa:  Lacordaire.  Leconte  states  that  "the  affinities 
of  this  family  are  very  obscure ;  in  the  form  and  insertion  of 
the  antennfe  it  is  similar  to  the  first  genera  of  the  next  family, 
but  other  characters,  such  as  the  form  of  the  coxse  and  the  re- 
tractility of  the  legs,  are  at  variance.    The  body  is  covered 
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with  small  scales  aa  in  the  genera  alluded  to."  Cupes  captiata 
Fabr.  is  black  with  the  head  red ;  while  Cupes  dnerea  Say  is 
pale  gi-ay,  with  darker  lines.  They  are  found  under  the  bark 
of  decaying  trees,  and  also  occasionally  in  houses.  (Lecontc.) 


PriNiD^  Leach.    These  are  small  beetles,  often  of  an  ob- 
scure brown  color,  somewhat  oval  in  shape,   and   truncated 
behind ;  the  nine-jointed  fllifoi'm  antennae  ai-e  inserted  on  the 
front,  or  sides  of  the  front ;  the  head  is  reti'actile,  frequently 
protected  by  the  prothorax ;  the 
labrum  is  distinct ;  the  maxillse 
have  two  cillate  lobes,  and  the 
1  maxillary  palpi  are  short  aad 
3  four-jointed.     The  legs  are  slen- 
3  der,  contractile,  and  the  insect 
when  disturbed  draws  them  up 
and   feigns    death.      In   Ptinus 
the  antennie  are  inserted  on  the 
*''s-  *3B.  fl-ont  very  close   together,  the 

legs  are  long,  not  contractile,  with  lai'ge  trochanters ;  the  teeth 
of  the  mentum  are  acute,  and  the  labrum  is  rounded.  The 
males  differ  from  the  short  and  thickened  females  in  being  long 
and  narrow.  The  beetles  are  found  about  out-houses,  the  wood 
of  which  they  perforate  in  various  directions.  Plinus  fur  Linn. 
{Fig.  439  ;  a,  larva),  the  most  commonly  diffused 
species  is  known  to  attack  museums  and  collec- 
tions >f  insects  It  11  15  of  an  inch  in  length, 
Qiformly  dieitnnt  brown  m  cf  lor.  Th'e  larva 
liere  filmed  was  f  nnd  eating  the  dried  contents 
.  shell  in  the  Museum  of  the  Peabody 
Academy  of  Science 

I  panicea  Fahi  (Fig  440,  pupa)  is  a 
rig.  «o  feinall  insect  like  Anob  um  of  a  pale  reddish 
brown  color  with  much  palei  dense  hanf  It  is  .  13  of  an  inch 
long.  The  lar\a  resembles  in  its  foim  that  ot  Ptinus,  but  the 
body  is  much  thicker  n)t  growing  smallei  towards  the  head 
as  in  that  genus ;  the  end  of  the  body  is  smooth,  obtusely 
rounded,  with  fine  hairs ;  it  is  .08  of  an  inch  long  and  un- 
doubtedly grows  larger.     It  occurred  in  all  its  stages  and  in 
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great  abundance  in  several  nesta  of  Vespa  in  the  Museum 
of  the  Peabody  Academy,  where  it  undoubtedly  eat  the  di-ied 
remains  of  the  wasps ;  it  was  extensively  preyed  upon  by  a 
Pteromalus-like  Chalcid. 

The  genus  AnoMum  is  cylindrical,  the  eleven-jointed  an- 
tennte  are  distant  from  each  other  at  base  and  inserted  immedi- 
ately in  front  of  the  eyes,  the  mesoaternum  is  flat,  and 
the  anterior  coxa;  are  nearly  contiguous.  The  larva  ^^^^ 
is  thick  and  fleshy,  resembling  some  Scarab^id  larvte  ^^^^ 
in  the  fleshy  baggy  tip  of  the  abdomen,  except  that  rS 
they  do  not  lay  on  their  side  when  walking.  They  V^YN 
consti'uct  a  silken  cocoon  interweaving  the  particles  ^'-^ 
of  dust  they  make.  A.  notatum  Say  is  blaekish  ^' 
above,  varied  with  ashen,  and  the  posterior  angles  of  the  pro- 
thorax  are  rather  acute.  In  Europe  they  are  called  Death- 
ticks,  as  the  ticking  made  by  them  in  the  walla  of  houses,  a 
familiar  sound  in  this  country,  was  supposed  by  the  supersti- 
tious to  announce  the  death  of  persons,  though  it  is  but  a 
sexual  call.  Doubt  having  been  thrown  on  the  statement  that 
Anobium  causes  the  ticking  noise,  Mr.  H.  Doubleday  states 
in  the  "Entomologist,"  vol.  iii,  p.  66,  "I  can  speak  positively 
with  regard  to  the  Anobium,  and  I  assure  you  that  this  little 
beetle  produces  the  loud  tickii^  sound  by  raising  itself  upon 
its  legs  as  high  as  it  can,  and  then  striking  the  head  and  under 
part  of  the  thorax  against  the  substance  upon  which 
It  is  standing,  generally  five  or  six  times  in  succes- 
sion, and  it  always  chooses  a  substance  which  pro- 
duces the  most  sound.  It  is  evidently  a  call  note  J 
from  one  individual  to  another,  as  yon  very  rarely 
hear  one  rap  without  its  being  immediately  answered 
by  another."  Mr.  Sanhom  has  reared  the  larva  (Fig.  441,  en- 
larged) of  Emobius  mollis  Fabr.,  which  is  a  near  ally  of  Ano- 
bium. . 

Boafy-ichus  and  its  allies  are  distinguished .  by  their  long 
bodies,  the  head  being  usually  bent  down  and  covered  by  the 
hood-lite  thorax ;  the  antennie  are  distant  and  the  anterior 
coxfe  are  contiguous.  They  are  found  in  fiingi  or  under  bark. 
In  Bostriekua  the  front  is  mai-gined  on  the  sides.  In  Amplii- 
cents  the  ftont  is  not  so  margined.     The  apple  twig  borer,  A. 


if 


„Google 


472  COLEOPTERA. 


r  {Fig.  442)  in  the  valley  of  the  Mississippi,  is 
verj'  injurious  to  apple  trees,  boring  uiidtii'  the  bai'li  of  small 
twigs  "just  above  one  of  the  buds,  and  on  cutting  into  them 
it  will  be  noticed  that  a  cjlindrieal  hole,  about  the  size  of  a 
common  knitting  needle,  extends  downwards  from  the  perfora- 
tion above  the  bud,  through  the  very  heart  of  the  twig,  for  the 
length  of  an  inch  and  a  half."  (Walsh.)  The  larva  which  I 
have  received  from  Dr.  Shiraer,  has  much  the  same  fonn  as 
that  of  Lyctus,  but  the  head  is  more  prominent  and  also  the 
sides  of  the  body.  The  anterior  half  of  the  body  is  consider- 
ably thicker  than  behind  and  the  legs  are  provided  with  long 
hairs ;  the  end  of  the  body  is  smooth  and  much  rounded.  It 
is  ,30  of  an  inch  long. 

Specimens  of  Bhizopertha  jmsilla  have  been  Introduced,  Le- 
conte  states,  into  wheat  disti-ibuted  from  the  Patent  Office. 
In  this  last  genus  the  eighth  and  ninth  joints  of  the  antennte 
ai'c  triangalai'. 

In  tlie  genus  Lyctus  the  head  is  prominent,  the  body  long 
and  narrow,  and  the  .club  of  the  antenna  is  two-jointed,  while 
the  outer  apical  angle  of  the  anterior 
tibice  is  prolonged.  We  have  received 
from  Dr.  H.  Shimer,  L.  opaculus  Lee, 
1  all  its  stages  (Fig.  443  ;  a,  lai-va ; 
6,  pupa).  The  beetle  is  chestnut 
brown,  with  short  yellowish  hairs  and 
Fig.  us.  puncto-striate  elytra ;  it  is  .20  of  an 

inch  in  length.  The  larva  is  white,  its  body  is  cylindrical, 
thick  and  fleshy,  with  a  small  head  and  strong  black  mandibles  ; 
the  thoracic  rings  are  thickest.  It  is  .17  of  inch  long.  Ac- 
cording to  Dr.  Shimer  it  eats  the  wood  of  dead  grape  vines. 

CioiDJE  Leach.  This  small  group  is  known  by  the  niaxillie 
being  exposed  at  the  base,  the  two  ciliate  lobes  of  which  are 
flattened,  and  the  eight  to  ten-jointed  clavate  antennie  are  in- 
serted at  the  anterior  margin  of  the  eyes  ,■  the  head  is  protected 
by  the  protborax,  which  is  cylindrical,  rounded  in  front,  with 
the  lateral  margin  distinct.  The  species  of  the  genus  Cts, 
which  have  ten-jointed  antenniB,  are  very  small,  cylindrical, 
dai'k  colored,  gregarious  beetles,  which  live  under  the  bark  of 
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ti-ees,  and  in  dry,  woody  species  of  fungi.     Some  males  liaie 
the  head  and  auteiior  margin  of  tlie  thorax  horlied. 

Tenebkionid^  Latreille.  This  is  not  a  very  easily  limited 
family ;  the  most  trenchant  characters,  however,  are  stated  by 
Leeonte  to  be  these :  the  two-lobed  maxillEe  have  the  smaller 
lobe  sometimes  armed  with  a  terminal  corneous  hook;  the 
palpi  four-jointed ;  the  mandibles  are  usually  short,  robust  and 
furnished  with  a  basal  tooth ;  the  eyes  are  usually  transverse, 
and  the  antennre  are  genei'ally  inserted  under  the  sides  of  the 
head,  or  at  least  under  a  small  frontal  ridge,  and  are  usually 
eleven-jointed,  clavate,  subsen'ate  or  veiy  rarely  pectinate,  as 
in  Bhipidandrus.  The  elyti-a  are  rounded  at  tip,  covering  the 
abdomen,  and  frequently  embracing  its  sides  veiy  far  down, 
while  the  hind  wings  are  frequently  wanting.  TJie  legs  vaiy 
in  length;  the  anterior  coxse  are  globose,  without  any 
trochantine ;  the  hind  tarsi  are  four-jointed,  and  the  ab-  J 
domen  has  five  free  segments,  the  first  three  appealing  ^ 
more  closely  united  than  the  others.  The  lai'Vie  are 
slender,  flattened,  horny,  resembling  the  wire-worms ; 
from  two  to  five  ocelli  on  each  side,  or  wanting  entirely, 
and  the  last  ring  of  the  body  often  has  two  spuies.  The 
larvEe  (Fig-  444,  larva  of  an  unknown  species)  moult 
several  times,  and  when  about  to  transform  make  no  co-  "^^-  *" 
coon,  tlie  beetles  appearing  in  about  six  weeks.  Dr.  Leeonte 
siys  that  the  distiibution  of  the  genera  of  this  family  is  very 
remarkible  Of  those  without  wings  scarcely-  any  are  common 
to  the  two  continents  With  the  exception  of  three,  they  are 
not  repieacnted  m  North  America,  east  of  the  longitude  of 
tlie  month  of  the  Platte  or  Nebraska  River ;  from  that  point 
the^  increase  in  number  of  genera,  species  and  individuals, 
until  in  California  they  form  the  characteristic  feature  of  the 
insect  fauna  " 

We  can  only  notice  a  few  genera,  interesting  to"  the  general 
leader,  and  refer  the  =!pecial  student,  as  heretofore,  to  Dr.  Le- 
conte's  ible  tiettment  of  the  Coleoptera  previously  cited. 

The  genus  Blaps,  m  which  the  hind  wings  are  obsolete,  does 
not  otcni  m  this  coiintiy,  being  represented  by  numerous  spe- 
Liey  of  El  deb  and  Piomus.    The.Enropean  Blaps  mortisaga  is 
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the  Cliiirch-yarrt  beetle.  Dr.  Piokells  states,  according  to  West- 
wood,  tliat  "one  of  these  beetles  was  immersed  repeatedly 
in  spii'its  of  wine,  but  revived  after  remaining  therein  ail 
night,  and  afterwards  lived  three  years."  The  larvee  ai'e  e.aten 
by  the  women  in  Egypt,  after  being  roasted. 

In  Upis  the  legs  are  long,  with  small  tibial  spurs,  while  the 
tarsi  are  clothed  beneath  with  a  silky,  golden  pubescence,  the 
bind  tarsi  being  long,  and 
epipleiu'ie  are  gi-adiially 
narrowed  towards  the  base 
of  the  elytra.      U^is  ceratn- 
hoidea  Linn,  is  a  fine  lai'ge, 
,  deep   puiple   black    beetle, 
with    roughly     shagieened 
elytn    and  i?  fonnd  undet 
the  bilk  of  tries      In  Teue 
hto  the  body  is  long  oiate 
Fig-4«.  and   winged,    the    leg?    iie 

slendei',  the  femora  swollen  less  than  usml  with  laiger  tibial 
spui's ;  the  tarsi  are  clothed  i>ith  a  iigid  pubescence,  and  the 
epipleurte  extend  to  the  tip  of  the  el3tia  Tenehuo  viobtm 
Linn.,  the  Meal  woi-m,  is  found  in  all  its  «tTges  about  coin 
and  rye  ineal;  it  is  frequently  swallowed  witii  food  'It  is 
also  very  destructive  to  sliip  biscuits  picked  m  ca^ki  which 
when  opened  are  found  eaten  tluough  in  holes  bj  these  insects 
and  ttieir  larvEB."  (Westwood )  The  laiia  is  about  an  inch 
long,  cylindrical,  smooth  ind  glos=ij,  with  the  terminal  seg 
ment  semicircular,  slightly  serrated  on  the  edges,  ind  teimi 
nated  in  a  single  point.  An  illied  beetle  m  Biazil  is  known 
to  eject  a  caustic  fluid,  and  m  Euiope  some  are  known  to  <io\ei 
themselves  with  this  fluid  In  Bi/letoijkagui  the  intennue  aie 
eleven-jointed  and  the  eyes  aie  entirely  dii ided  B  comutua 
Panzer  (Fig.  445,  $,  a,lana  6,  pupi  $),  as  its  name  im- 
plies, lives  in  those  fungi  which,  according  to  Di  Leconte, 
either  grow  upon  trees  oi  under  bark,  and  ma>  be  known  by  the 
front  of  the  bead  being  prolonged  and  margined  anteriorly  and 
on  the  sides,  covering  the  mouth  above,  often  thus  dividing 
the  eyes,  while  the  dull  black  body  is  covered  with  stout  tuber- 
cles.   It  ia  found  in  all  its  stages  in  fungi,  in  August.    The 
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larva  is  long  and  narrow,  cylindrical,  the  head  free  fiorn  tlie 
body,  rounded,  with  stout,  broad,  triangular  mandibles ;  tlie 
tip  of  the  abdomen  is  square,  with  a  shaip  spine  on  each 
sidu.  It  is  .80  of  an  inch  in  Length,  and  of  a  daik  chestnut 
brown  color. 

jEgialitid^  Leconte.  Tffla  family  is  leprt'sented  by  a  sin- 
gle species,  ^gialUes  debilis  Lee,  from  Russian  America. 

CiSTELiD^  Latreille.  This  group,  as  Leconte  states,  "ai>- 
proaches  very  nearly  to  the  more  degraded  foi-ms  of  the  Tene- 
brionidcB,  and  the  degi-adation  of  structure  is  canied  still 
fai'ther  by  the  anterior  eoxse  becoming  conical,  prominent,  and 
contiguous  in  certain  genera.  The  only  characters  to  be  relied 
on  for  isolation  in  this  family  are,  fli-st,  the  pectinate  claws ; 
and  second,  the  anterior  coxal  cavities  being  closed  behind. 
They  ai-e  found  on  leaves  and  flowers,  or  imder  bark."  Alle- 
ada  at  first  sight  somewhat  resembles  an  Elater.  Cintela  dif- 
fers from  its  allies  in  having  the  last  joint  of  tlie  maxillary 
palpi  longer  than  wide. 

Lagmid^  Westwood.  This  inconsidei'able  family  differs 
from. the  Tenebrionidis,m  the  greater  prominence  of  the 
anterior  coxse,  and  the  dDated  penultimate  joint  of  the  tarsi, 
though  the  larv^  differ  in  being  rather  long,  almost  as  wide  as 
long,  convex  above,  and  with  the  exception  of  the  large  head 
are  thickly  coTered  with  haii-s.  There  are  two  genera,  Artkro- 
macra  and  StcUyra,  which  are  found  on  leaves  and  under  bark. 

MONOMMiD-E  Lacordaire.  Tliis  little  group  is  a  very  distinct 
one,  composed  of  small,  black,  oval,  flattened  beetles.  Mon^ 
omnia  is  confined  to  the  Eastern  Continent,  and  a  species  of 
Hyporlmgus  is  found,  one  on  the  eastern,  the  other  on  the 
Pacific  side  of  this  country. 

Melandryidj!  Leach.  This  gi'oup  comprises  a  few  species 
of  elongate  form,  with  two  basal  impressions  on  the  prothorax, 
and  the  first  joint  of  the  hind  tarsi  is  always  much  elongated. 
They  are  found  under  bark  and  in  tvmgi.    In  Melandrya  the 
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head  is  bent  forward,  the  base  of  the  prothorax  i8  siauous, 
but  not  distinctly  lobed,  and  the  elytra  are  striate.  M.  striata 
Say  is  foiuid  in  tlie  Atlantic  States. 

Pythid^  Lacortlaire.  This  is  a  small  group  of  mostly 
northern  species  found  living  under  bai'k  and  stones.  Pytlio 
and  its  allies  resemble  some  Tenebrionidw. 

CEDEMERiDffi  Latreille,  This  group  comprises  insects  of 
moderate  size,  and,  according  to  Leconte,  generally  found  on 
plants,  though  some  species  of  Asclera  live  on  the  ground  near 
water,  and  Miavtonus  sericans  is  a  very  small  brown  sericeous 
insect,  found  on  leaves  in  the  Atlantic  States. 

Cefhai.oid«,  Leconte  places,  in  a  distinct  family,  the  single 
species,  Ceplialoon  l&pturides  Newman,  which  is  found  on 
plants  northward. 

MoiiDELLiD^  Leach.  These  are  curious  small,  wedge- 
shaped,  glistening,  pubescent,  black  beetles,  which  occur  in 
abundance  on  the  flowers  of  Goklen-rods  and  asters,  and  when 
disturbed  leap  off  like  fleas,  or  slip  suddenly  to  the  ground. 
Anaspis  has  the  foni'th  joint  of  the  anterior  and  middle  tarsi 
very  small,  and  the  body  is  fiisiform,  with  oval  eyes.  In  Mor- 
deUa  the  body  is  wedge-shaped,  the  eyes  are  finely  granulated, 
the  scutellum  is  triangular,  and  the  last  joint  of  the  maxil- 
lary palpi  triangular  or  seoui-iform.  The  larvfe  are  said  to  live 
in  the  pith  of  plants  during  autumn,  and  are  long,  subcylin- 
■  drical,  and  the  sides  of  the  rings  are  furnished  with  fleshy 
tubercles.  Mordellistena  differs  in  the  hind  tibise  having  sub- 
apical  and  oblique  ridges. 

Anthicid^  Latreille.  Of  this  small  group,  Notoxus  anchora 
Hentz  is  noted  for  having  the  head  prolonged  over  the 
mouth  into  a  bom ;  it  is  found  in  marshy  places.  Leeonte 
states  that  Tanarthma  salinus  Lee.  flies  and  runs  on  salt  mad 
like  a  Cicindela ;  it  occurs  in  the  Colorado  desert.  The  nu- 
merous species  of  Antliicua  live  in  sandy  places  near  water. 
^rmicomns  is  ant-like,  being  wingless. 
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PteocheoidjE  Latreille.  A  small  group  of  beetles  which 
are  found  under  the  bark  of  trees ;  they  generally  have  a  red- 
dish thorax  conti'astiug  with  the  black  head  and  elyti-a.  "  The 
branches  of  the  pectinate  male  antennse  are  rigid  in  Pyrochroa, 
and  very  slender  and  flexible  in  Bendroides;  in  Sckixotus  tbey 
are  of  an  intermediate  form,  and  somewhat  flexible."  (Le- 
eonte.)  The  larva  of  Dendroidea  is  a  very  flat  whitish  grab, 
with  two  large  curved  spines  on  the  tail ;  It  lives 
under  the  bark  of  pines  and  other  trees.  Two  species 
of  this  genus,  D.  concolor  Newman  and  J).  Canadensis 
Latr.,  are  equally  common  in  New  England.  Fig. 
446,  enlarged,  represents  the  larva  of  a  species  of 
Pyrochroa,  of  which  P.  JtabeUata,  Fabr.  is  a  type. 

Meloid^  Gyllenhal.  Tliis  is  a  family  of  great  in- 
terest fi-om  the  parasitic  habits  of  the  larvse,  which  dif- 
fer remarkably  from  the  adult  forms.  The  head  is 
much  bent  forwards,  and  is  suddenly  constricted  far  *'fe-  *«■ 
behind  the  eyes  into  a  small  neck ;  the  eleven-jointed  antennie 
are  inserted  at  the  sides  of  the  front,  before  the  eyes ;  the 
elytra  are  variable  in  form,  but  when  abnormally  shortened, 
ai'e  ovate,  rather  than  square  at  the  tip,  and  the  hind  wings  are 
often  absent.  The  legs  are  long,  the  hind  tarsi  are  four- 
jointed,  tlie  penultimate  joint  usually  cylindrical.  They  are 
soft-bodied,  cylindrical,  slender  beetles,  and  are  always  found 
on  flowers.  The  larvie  are  ovate,  flattened,  often  very  minute 
and  then  somewhat  resembling  the  Pediculi  in  habits.  Meloe 
is  a  large  dark  blue  beetle  found  about  buttercups  and  crawl- 
ing on  grass  in  May  and  again  late  in  August.  The  elytra  are 
small  and  short,  overlapping  each  other  on  the  large  ovate 
full  abdomen ;  the  claws  are  cleft,  the  male  antennae  are 
twisted  and  knotted.  The  eggs  are  laid  in  the  gi-onnd,  prob- 
ablj'  near  the  neste  of  bees,  for  in  the  early  spring,  the  young 
larvse  recently  hatched  are  found  on  the  bodies  of  various 
bees,  socb  as  Bombus,  Halictus  and  Andrena,  aiid  also  various 
Syrphi  and  Musceb  frequenting  the  flowers  of  the  willow  in 
April,  whence  they  are  conveyed  by  the  agency  of  the  bees. 
On  these  flowers  we  have  found  them  in  abundance.  They  are 
very  active  in  their  habits,  and  difflcult  to  rear  in  conflnement, 
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which  cm  only  be  done  b^  cunhmnf,  the  hees  on  which  thej 
iire  found,  and  suppljmg  them  with  floi>ei=i  "tthen  the  bee 
becomes  exhaasted  b}  the  loss  of  fluids  diawn  out  by  its  paia 
site,  it  IS  quiLkly  deserted  by  the'.e  minute  torments  foi  a 
newly  uitrodutod  and  more  luely  bee  The 
ien^  of  the  lani  it  this  period  (Fig  447) 
IS  06  of  an  inch  It  difieig  ^ery  remiiknblj' 
from  those  of  the  neighboim^  fimiliei,  which 
aio  goneially  o^al  being  long  and  liiieai 
oblong,  flattened  The  three  thoiacic  lings 
lie  of  equal  size,  tiansversely  oblong,  the 
head  being  ot  neaily  the  same  size  with  one 
cf  the  thorai^ic  scj^ents,  and  piovided  with 
shoit  antennjB  The  legs  hi^e  long  claws 
with  an  mteimediate  long  pad  From  the  tip 
of  the  abdomen  pioceed  two  piu  of  setce  the 
inner  one  much  longei  than  the  othei  pin- 
It  IS  shortei  than  that  of  iW  violacms,  figuied  by  Newpoit  who 
has,  with  great  6igacitj  cleaied  up  the  lemailiible  histurj  of 
this  genus.  It  is  undoubtedly  the  young  of  our  common  Meloe 
av^uaticoUis  Say  (Fig.  448).  The  larvae  are  conveyed  by  the 
beea  themselves  into  tbeir  nests  whei'c  they  prey  on  the  larvfe 
and  bee  bread.  When  full-fed  and  ready  to  pass  through  their 
transformations,  instead  of  at  once  as- 
suming the  pupa  state,  they  pass 
through  what  has  been  called  by  Fabre 
a  "  hypermetamorphosis."  In  other 
words  the  changes  in  form  preparatory 
to  assuming  the  pupa  state  are  here 
re  marked  than  usual,  and  are  al- 
most coequal  with  the  lari'a  and  pupa 
states,  so  that  the  Melob  instead  of 
Fig.  lis.  passing  through  only  three  states  (the 

egg,  larva  and  pupa)  in  reality  passes  through  these  and  two 
others  in  addition  which  are  intermediate.  Fabre  states  that 
the  larva,  soon  after  entering  the  nest  of  its  host,  changes  its 
skin  and  assumes  a  second  larval  form  (Fig.  449)  resembling 
a  lamellicorn  larva.  Newport,  howe\'er,  who  with  Sieboid  has 
carefully  described  the  metamorphosis  of  Meloe,  does  not  men- 
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tion  this  stage  in  its  development.  In  this  stage  the  larva  is 
said  to  be  motionless ;  the  head  is  mask-like,  without  movable 
appendages,  and  the  feet  are  represented  by  six  tubercles. 
This  is,  properly  epealiing,  the  "semipupa."  This  ^<r-t-x 
form,  however,  according  to  Fabre,  changes  its  skin  /^wk^ 
and  turns  into  a  third  larval  form  (Fig.  450).  After  ^ar^ 
some  time  it  assumes  its  true  pupa  form  (Fig.  451)  ^^hf^ 
and  finally  moults  tliis  skin  to  appear  as  a  beetle.    ^CJIP 

In  Iloria  and  allies  the  head  is  large,  square  behind,  ^' 
and  the  front  is  not  prolonged  beyond  the  base  of  the  antennte. 
Horia  sanguinipennis  Say  is  now  placed  by  Leconte  iu  the 
genus  Trkrania,  which  differs  in  the  last  joint  of 
the  maxillary  palpi  being  longer  than  the  third,  and 
1  by  the  triangular  head.  It  is  found  in  the  nest  of 
J  the  humble  bee,  and  in  the  West  Indies  a  species 
J  of  Horia  is  found  in  the  nests  of  Xylocopa  teredo,  a 
species  of  caipenter  bee. 

SitaHs,  an  European  genus,  has  much  the  same 
*ig.  *ai.  jjj^jjjj^  gg  Meloe.  Its  eggs  are  laid  near  the  entrance 
of  bees'  nests,  and  at  the  very  moment,  according 
to  Fabre,  that  the  bee  lays  her  egg  in  the  honey- 
cell,  the  flattened,  oval,  Sitaris  larva  drops  from 
the  body  of  the  bee  upon  the  egg  and  feasts  upon  J 
its  contents.  It  then  feeds  on  the  honey  in 
cell  of  the  bee  and  changes  into  a  ■white,  cylindri-  \ 
cal,  nearly  footless  grab,  and  after  it  becomes  full 
fed,  and  has  assumed  the  supposed  "pupa' 
state,  the  sldn,  without  bursting,  encloses  a  kind 
^of  hard  "pupa"  sldn  which  is  veiy 
similar  in  outline  to  the  former  lai-va,  ■  Fig.  *5i.' 
and  within  this  skin  is  found  a  wliitish  larva,  which 
directly  changes  into  the  tine  pupa.  These 
changes  M.  Fabre  calls  a  "  hyper  metamorphosis," 
but  it  will  probably  be  found  that, the  two  so- 
called  "pupa"  states,  immediately  preceding  the 
final  genuine  pupa  state  he  describes,  are  but 
3  of  the  semipupa,  and  can  be  paralleled  in  some  de- 
gree by  the  remarkable  changes  of  the  bee  and  moth  noted 
by  us  previously. 
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The  Blister  beetles,  of  which  lA/Ua  (Cantharis)  affords  many 
species,  secrete  the  subataoce  known  as  "  Cantharadine,"    The 
Spanish-fly    is 
used  in  comnierco, 
and   is    a    bright 
shining  green  spe- 
cies.    Our  native 
forms,    whicli    as 
■weU    as   Meloe, 
when    dried,   can 
"be  used  for  pro- 
ducing blisters,  are  dai-k  colored.     Tlieir  larvae  have  tlie  same 
form   as  that  of  Meloe  ;    it   remains   yet   to  ascertain   their 
ti'ue  Iiabits,  though  Latreille  states  that  they  live  beneath  the 
\       J    ground  feeding  on  the  roots  of  vegetables.     Among 
^\'^^ /  the  species  of  Blister  beetles  which  are  especially 
Njw^    hijurious  to  the  potato  are  I/ytta  vUtata  Fabr.  (Fig. 
>fll^     4S2),  L.  cinerea  Fabr.  (Fig.  463,  a),  L.  muHna  Lee. 
^(mi    (Fig.  453,  6),  and  i.  marginata  Fabr.  (Fig.  454). 
'H|!P1        Pkodaga  aUicepa  Jjec.  {Fig.  i55  ]  1 ,  front  of  male ; 
/        \  2,  profile  of  male;  3,  anterior  tibia  and  tai'sus;  4, 
Fig.  4si.    middle  tibia ;  5,  claw ;  fixim  Horn)  is  a  Californian 
species,  remarkable    for  the  great   differences   between  the 
sexes,  in  the  form  of  the  legs  and  tarsi. 


Rhipiphoridj'.  Gerstaecker.      This  family  is  characterized 
by  Leconte  as  having  a  vertical  head,  with  perfect  mouth- 
parts,  afiSxed  to  the  prothorax  by  a  very  slender  neck,  which 
is  entirely  contained  within  the  prothorax,  while  the  vertex  is 
*    B    a    usually   elevated,     The  eleven -jointed 
"\^^--V  -.j/f^jl  \  T'  antennie  (ten-jointed  in  the  female  of 
_/VT  Wy  J  ImI  certain  species)  are  pectinate  or  flabel- 
^      C3  ^  L'  r  jj^jg  jjj  ^]jg  males,  and  frequently  sen-ate 
Pig.  4BS.  in  the  females.     The  prothorax   is    as 

large  as  the  elytra  at  base,  much  narrowed  ih  front,  and  the 
elytra,  rarely  covering  the  abdomen,  are  usually  narrowed  be- 
hind, diverging  on  the  back.  The  legs  are  long  and  slender, 
with  filiform  tarsi,  and  the  claws  are  pectinate  or  toothed,  be- 
ing rarely  simple.    They  are  found  on  flowers.     The  larval 
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forms  are  not  yet  known.  Bhipiphorus  is  a  wedge- shaped 
genns,  not  found  in  America.  R.  Finnicus  PaykuLL  ia  said  to 
be  a  parasite  on  Chrysis,  the  cuckoo  wasp.  It  is  here  repre- 
sented by  two  genera,  Macrosiagon  and  Emmenadia  which  are 
wedge-shaped,  with  coarsely  punctured  and  sparsely  pubescent 
bodies,  with  the  vertex  of  the  head  much  elevated.  In  Myo- 
dites  the  elytra  are  very  suiall.  The  species  are  found  on  SoU- 
ds^o  or  Golden-rod  in  August.  The  genns  JWetoecws  is  allied 
to  Myodites.  Metoecua  paradowus  Linn,  is  in  Europe  a  para- 
site in  the  nests  of  wasps  (Vespa)  eating  the  larvre. 

In  the  genus  Rhipidius  the  males  hai'e  short  pointed  de- 
hiscent elytra,  while  the  females  are  entirely  wingless  and 
woiTO-like.  It  is  a  parasite  on  Blatta  Gemianica.  They  ai-e 
to  be  looked  for  in  this  country,  where  they  have  not  yet 
occurred. 

Stylopidje  Kirby.  This  most  anomalous  family,  both  as 
regards  the  structure  and  the  liabits  of  the  tew  species  compos- 
ing it,  were  for  a  long  time  excluded  from  the  Coleoptera  by 
systerbatists  generally,  and  by  Gerataecker  they  are  even  now 
placed  in  the  old  "order"  Strepaiptera.  They  are  minute 
forms,  and  have  been  characterized  thus  by  Dr.  Leconte, 
' '  Oi-al  organs  ati-ophied  except  the  mandibles  and  one  pair  of 
palpi.  Head  large,  transverse,  vertical,  prolonged  at  the  sides, 
forming  a  stout  peduncle,  at  the  end  of  which  are  situated  the 
eyes,  which  are  convex  and  very  coarsely  granulated.  AntenniK 
inserted  on  the  front,  at  the  base  of  the  lateral  processes  of 
the  head ;  forked  in  one  genus.  Prothorax  exceedingly  short. 
Mesothorax  short,  bearing  at  each  side  a  slender,  coriaceous 
club-shaped  appendage,  with  the  inner  margin  membranous : 
this  appendage  represents  the  elj'tra.  Metathorax  very  large, 
gi'eater  in  bulk  than  the  rest  of  the  body,  with  the  sutures  of 
the  dorsal  pieces  all  distinct.  The  postscutellum  is  conical  and 
prolonged  far  over  the  base  of  the  abdomen ;  wings  very  large, 
fan-shaped,  with  a  few  diverging  nen'ures ;  the  epimera  ai-e 
very  lai^e,  and  project  behind  almost  as  far  as  the  iJostscutel- 
lum.  Abdomen  small,  with  from  seven  to  nine  segments. 
Legs  short ;  anterior  and  middle  coxse  cylindrical,  prominent ; 
hind  coxK  very  small,  contiguous,  quadrate ;  tibire  without 
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spnra;  tai-si  without  claws,  joints  each  witli  a  membranous 
lobe  Iteiieath."  The  females  are  sac-like.  They  live  enclosed 
in  the  body  of  the  bee. 

In  Stylops  the  antennie  are  six-jointed,  and  in  Xeiios  they 
are  four-jointed.  From  the  middle  of  May  until  late  in  June 
both  sexes  of  Stylops  may  he  found  in  "stylopized"  individu- 
als of  Andrena  and  Polistes,  The  flattened  triangular  head 
of  the  female  may  be  seen  projecting  from  between  the  abdomi- 
nal segments  of  the  bee,  and  sometimes  there  are  two  or  three 
of  them.  On  careftilly  drawing  out  the  whole  body  of  a  female 
Stylops  Cliildreni  (Pig.  456 ;  a,  ab- 
domen of  bee  enclosing  the  female 
Stylops  ;  b,  top  view),  which  is  very 
^  extensible,  baggy  and  full  of  a  thin 
fluid,  and  examining  it  under  a  high 
power  we  found  multitudes,  at 
least  throe  hundred,  of  very  minute 
Stylops  larvie,  like  particles  of  dust 
issuing  in  every  direction  from  the 
body  of  the  parent.  Most  of  them 
escaped  iVom  near  tlie  head,  over 
which  they  ran,  as  they  must  do, 
when  the  pwent  is  in  its  natural 
position,  in  order  to  get  out  upon 
the  surface  of  the  bee.  It  thus  ap- 
peals that  the  jonng  (Plate  3,  fig,  6,  6ffl)  are  hatched  within 
the  body  of  the  parent,  and  are  therefore  vivipai'ous.  The 
head  of  the  female  is  flattened,  triangular,  nearly  equilaterally 
so,  with  the  apex  oi  region  of  the  mouth  obtuse,  and  the  two 
hinder  angles  each  containing  a  minute  simple  eye ;  the  larger 
part  of  the  head  above  consists  of  the  epicranium,  which  is 
narrow  in  front,  with  the  edge  convex ;  the  mandibles  are 
obsolete,  being  two  flattened  portions  lying  in  front  of  the 
gena  and  separated  from  that  region  by  a  very  distinct 
suture  i  no  clypeus  or  labrum  can  be  distinguished.  The 
month  is  transverse  and  opens  on  the  upper  side  of  the  head- 
while  in  front,  owing  to  the  position  of  the  mouth,  Hes  the 
rather  large  labium  and  the  rounded  papilliform  maxillse. 
The  larva  is  elliptical  in  form,  the  head  eemiovat,  while  the 
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tip  of  Uie  abdomen  is  trancate;  the  sides  of  the  body  ai'c 
straiglit,  there  bemg  no  well  defined  sutures  between  tlie  seg- 
ments ;  seen  laterally  the  lai'va  is  thickest  at  the  metathovacic 
ring.  Two  simple  eyes  ai'e  situated  iieai'  the  base  of  the  head. 
The  body  is  so  transparent  that  the  intestine  can  be  traced 
easily  to  just  before  the  tip,  where  it  ends  in  a  cul  de  sac.  The 
two  anterior  pab-s  of  legs 
ai'e  much  alike ;  coste 
short;  femora  and  tibite 
small,  cylindrical ;  a  slen-  ; 
der  tibial  spur ;  the  tai-si 
consisting  of  a  single 
clavate  jomt  equalling 
the  tibia  in  length,  liemg 
much  swollen  at  the  tip, 
and  without  cliw-  The 
hind    taisi    are    longer,  Fig.  457. 

■veiy  slender,  two-jomted,  the  terminal  one  being  bulbous.  The 
terminal  styles,  inserted  in  the  tenth  abdominal  ring,  are  a  little 
more  than  one-half  the  length  of  the  body,  which  is  covered 
with  long  setose  scales.  In  their  movements  these  infinitesi- 
mal laiTie  were  very  active,  as  they  scrambled  over  the  body 
of  the  parent,  holding  their  caudal  setae  nearly  erect. 

On  the  last  of  April  we  caught  a  male  Stijlops  Childreni  "West- 
wood  (Fig.  457,  and  458)  in  the  same  net  with  a  stylopized 
Andrena  placida,  and  as  the  abdo- 
men of  the  male  was  long  and  very 
extensile,  its  tip  being  provided  with 
a  capacious  forceps  for  seizing  the 
body  of  the  female,  it  is  most  proba-  "''''  '^''' 

ble  that  the  female  described  belonged  to  the  same  species,  and 
tliat  at  this  time  the  shoi-Hived  male,  for  this  one  lived  but  for 
a  day  in  confinement  after  capture,  unites  sexually  with  the 
female.  It  appears  then  that  the  larvae  are  hatched  during 
the  middle  or  last  of  June,  fi-om  the  eggs  fertilized  in  April, 
and  which  ai'e  retained  within  the  body  of  the  parent.  The 
larvse  then  crawl  on  to  the  body  of  bees  and  penetrate  within 
the  abdomen  of  those  that  are  to  hibernate,  and  live  there 
through  the  winter.     The  entire  bo<ly  of  tlie  male  is,  with  the 
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head  and  antenna,  of  a  velvety  black,  tlie  abdomen  sligbtly 
brownish,  while  the  legs  and  anal  forceps  are  pale  resinoas 
brown,  and  the  tips  of  the  tibiie  and  the  tarsal  joints  pale 
testaceous.     It  is  about  one-fourth  of  an  inch  in  length. 

The  succeeding  famDies  comprise  the  divisions  Tetramera 
and  Trimera  of  eai'Iy  authors,  in  which  the  penultimate  joint 
of  the  tarsi  is  but  slightly  developed,  forming  an  enlargement 
at  the  bE^o  of  tiie  last  joint,  with  which  it  is  closely 
united. 

Bkuchid^  Leach.  This  small  family  comprises  Curculio-Iike 
beetles  of  short  rounded  form  which  are  noted  for  their  activity 
anii^  readiness  to  take  flight  when  disturbed.  They  differ  from 
the  GurculionideB  in  the  proboscis  being  folded  on  the  chest, 
the  antennae  being  short  and  straight  and  inserted  in  a  cavity 
next  to  the  eyes.  There,  are  300  species  of  Biiichus  known. 
BrucJius  pisi  Linn.,  the  Pea  weevil,  is  found  in  peas  in  the 
spring  at  sowing  time.  It  appears  soon  after  the  pea  is  in 
flower,  laying  its  eggs  on  the  flowers.  The  young  larva  feeds 
in  the  growing  pod,  on  the  pulp  of  the  pea.  Peas  infested 
with  them  should  be  soaked  in  boiling  hot  water  before  sowing. 
Bruckus  foM  Linn,  in  like  manner  infests  the  bean. 

CtfECULiOKiD^  Latreille.  The  weevil  family  may  be  at  once 
recognized  by  the  head  being  lengthened  into  a  long  snout  or 
proboscis  (used  for  boring  into  objects  when  about  to  oviposit), 
near  the  middle  of  which  are  situated  the  long,  slender,  elbowed 
antennae.  At  the  exti'emity  of  the  snout  are  situated  the 
month-parts,  which  are  much  reduced  in  size,  the  palpi  having 
small  i-ounded  joints.  Their  bodies  arc  hai-d  and  generally 
round  and  often  very  minute.  They  ai'e  very  timid  and 
quickly  feign  death.  The  larvie  are  white,  thick,  fleshy,  foot- 
less grubs,  with  fleshy  tubercles  mstead  of  legs,  and  arc  ai'med 
with  thick  curved  jaws.  They  feed  on  nuts,  seeds,  the  roots, 
pith  and  bark  of  plants,  leaves  or  flowers,  and  especially 
the  fruits,  while  some  are  leaf-miners  and  others  are  said  to 
make  galls.  Preparatory  to  transforming  they  spin  silken 
cocoons.  The  number  of  species  already  known  is  immense, 
bemg  not  less  than  from  8,000  to  10,000,  and  npwards  of  630 
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geneii  haie  boon  alieady  desciibed  by  Sclioiiheii  and  others, 
of  winch  we  can  notice  bnt  a  few  of  tlie  moat  unpoitant 

Brenthus  and  its  alhes  difiei  fiom  the  following  genera  m 
then  lemaikably  long  and  slondei  bodies,  the  snout  being 
stietehed  stidight  out,  not  bent  down  as  usuil,  wbde  the 
slightly  cla^ate  antennae  are  not  elbowed.  Di.Hai- 
ris  gi^es  the  histoiy  of  J5  seplemtrionaUs  Hetb&t 
(Fig  4^!*)  ThefemUe  m  midsuminei  punctuie; 
with  hei  long  snout  the  bark  ol  the  white  oak 
The  giub  when  hatched,  boiea  mto  the  solid  wood 
It  IS  ncaily  cylindiieal,  whitish,  except  the  la&t  se^ 
ment,  which  is  dirk  blown  ind  homj,  \nd  is  fj,  459 
obliquely  hollowed  it  the  end,  which  is  dentate,  forming  a 
Bcoop  by  which  the  lini  clears  its  gallery  of  chips  There 
are  tiiiee  \>\aa  of  legs  anl  in  anal  pi  op  leg  The  pupa  is 
deaciibed  as  being  white,  with  the 
head  bent  on  the  chest  bet^\  een  the 
win^s  and  legs  On  the  back  aie 
w  s  of  sharp  teeth  with  two  larger 
^  thoiiis  at  the  anal  tip 

Hams  states  thit  '  the  different 
kinds  ol  Attelabus  aie  said  to  lolI 
Fg  MO  ffig  4ri     up    the    edges    of    kaies,   tlieiebj 

fonning  little  nests  of  the  shape  and  size  of  thimbles  to  con 
tain  tlieir  eggs  and  to  shelter  their  \oun^  whi  h 
afteiwirds  devour  the  lea\es  "  A  arudu  Illigei 
(Fig  iCQ)  IS  dull  red,  with  dark  blue  anteiin* 
and  legs  In  Bhynihitea  the  head  is  not  con 
tracted  lehmd  into  a  neck  R  hrohr  Fibi 
injures  various  roses,  wild  and  cultn  ited  It 
lb  led  abo\e  with  the  autennEe,  legs  and  sides 
of  the  body  black 

The  little  seed  weevils,  A^  ion,  are  pear  shape  1 
and  geneiaUy  black  Apu/n  Sayt  Schonh 
(Fig  461)  lues  m  the  pods  of  the  wild  Indigo 
and  one  tenth  of  an  inch  m  length  Baiam. 
weeiil  IS  o^al  m  shape,  with  a  verj  slendei  snout,  neatly  as 
long  as  the  bod>  B  wasttMs  Say  (Fig  462)  is  found  on 
hazel  bushes,  and  probably  infests  the  nuts     Hams  descnbes 


IS  blad^ 
the  nnt 
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it  as  being  dark  brown,  and  clothed  with  very  short,  rust- 
yellow,  flattened  hairs,  which  are  disposed  in  spots  on  its 
wing  covers.  It  is  nearly 
tliree-teiiths  of  an  inch  long, 
exclusive  of  the  snout. 

The  genus  Hylobius  has 
the  antennae  inserted  before 
the  middle  of  the  snout,  not 
far  from  the  sides  of  the 
nooiith.  The  Pine  weevil, 
'  Hylobius   pales    Herbst,    is 

very  destructive  to  pines,  the  pitch-pine  especially.  This 
deep  cJiestnut  colored  weevil  is  very  abundant  in  May  and 
June.  It  has  a  line  on  the  thorax,  and  yellowish  white  dots 
scattered  over  the  body,  while  the  thighs  are  toothed  beneath, 
and  the  slender  cylindrical  snout  is  nearly  as  long  as  the  tho- 
rax. The  larvte  aj'e  found  under  the  bark.  In  old  ti'ces  it 
burrows  under  the  bai'k,  its  galleries  extending  Irregularly  ovei' 
the  inner  surface  of  the  bark  aiid  in  the  sap  wood. 

The  White-pine  weevil,  Pissodes  strobi 
Peck  (Fig.  463;  a,  larva;  b,  pupa), 
equally  destructive  with  the  foi'mer,  is  a 
smaller  beetle,  more  slender,  and  oblong 
oval  in  form.  It  is  rust-colored  brown, 
•  with  two  white  dots  on  the  thorax,  a 
white  scutellum,  and  behind  the  middle 
■  of  the  elyt.ra,  which  ai'e  panctnred  in 
,  transverse  white  line.  Harris 
3  are  deposited  on  the  leading  shoots  of 
the  pine,  probably  on  the  outer  bark,  and  the  larva  when 
hatched  bores  into  the  shoot,  and  thus  distorts  the  tree  for  life. 
The  pupa  is  found  just  under  the  bark,  the  beetles  appearing 
in  the  autumn,  thougli  in  much  greater  numbers  in  May. 

We  have  found  this  msect,  in  all  its  stages  of  growth, 
under  the  bark  of  the  white  pine  the  last  of  April,  the 
larvie  being  the  most  numerous.  The  larva  is  white,  foot- 
less, cylindrical,  with  a  pale  reddish  head.  It  is  .82  of  an 
inch  long,  and  transforms  in  a  cell.  The  pnpa  is  white,  the 
tip  of  tlie  abdomen  being  square,  with  a  sharp  spine  on  each 
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side.  It  is  .30  of  au  inch  long.  An  insect  that  would  be 
readily  mistaken  for  the  RyloUus  poles  is  the  OHmiiynchus  sul- 
catus  of  Fabricius  (Fig.  464),  which  is  of  much  the  same  color, 
but  with  a  thicker  body. 

The  Plum  Gouger,  Antlwnomus  pruniiAda  Walsh,  resembles 
the  Plum  curculio  in  its  habits,  and,  according  to  Walsh,  is 
equally  as  common  in  Noi-them  and  Central  Illinois.  It  makes 
a  round  puncture  in  the  plum,  sometimes  five  or  six,  from 
which  the  gum  copiously  exudes.  Instead  of  living,  however, 
in  the  pulp,  it  devours  the  kernel  and  usually  transforms  inside 
the  stone  of  the  fi-uit.  "The  thorax  of  the  phim  gouger  is 
ochre-yellow ;  the  head  ajd  hinder  parts  slateKiolor,  tlie  latter 
with  irregular  white  and  black  s]>ots.  In  common  with  the 
other  species  of  the  genus  to  which  it  belongs  its  snout  usually 
projects  foi-wai'd,  whereas  that  of  the  Curculio  usually  hangs 
perpendicularly  downwards,"  (Walsh.)  A.  ^cophanta,  Walsh 
is  brown-black  and  was  bred  by  Mr.  Walsh  from  the  galls  of 
various  saw-flies  found  on  the  willow,  and  he  supposes  that  this 
species,  "  while  in  the  larva  state,  must  desti-oy  the  egg  or  the 
very  young  laiTa  of  the  gall-making  Nematus,  just  as  A.  CTO- 
tisgi  Walsh  evidently  does  ;  which  was  found  in  an  undescribed 
Cecidomyian  gall  on  the  thorn  bush,  and  just  as  the  larva  of 
A.  scuteUcUus  Schonh.  gradually  destroys  the  young  plant-lice 
among  which  it  lives  ;  otherwise  the  two  larvce  would  exist  in 
the  same  gall."  Walsh  has  also  bred  A.  tessellatus  Walsh  from 
the  Cecidomyian  gall,  C.  s,  brassicotdes.  It  is  "a  very  con- 
stant species  and  easily  recognizable  by  the  tessellate  appear- 
ance of  the  elytra."  A.  quadrigibbus  Say  punctoi-es  the  apple, 
making  from  one  to  twenty  holes  in  the  fruit. 

The  Cranberry  weevil,  as  we  may  call  it,  or  the  Anthonomus 
stituralis  Lee,,  is  a  minute  reddish  brown  beetle,  with  the  beak 
one-half  as  long  as  the  body,  just  beyond  the  middle  of  which 
the  antennte  are  inserted.  The  head  is  darker  than  the  rest 
of  the  bodj',  being  brown  black.  The  thorax  is,a  little  darker 
than  the  elyti-a  and  covered  very  sparsely  with  short  whitish 
hairs ;  the  scutellum  is  whitish,  and  the  elytra  are  shining  red- 
dish brown,  with  the  strise  deeply  punctured,  the  interstices 
being  smooth.  It  is  .13  of  an  inch  long  including  the  beak. 
Mr.  W.  C.  Fish  writes  me  that  in  the  middle  of  July  he 
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Fig.  lliJ, 

with  a  few  flue  palo  hairs,  and  ii 


detected  this  little  weevil  laying  its  eggs  in  the  bnds  of  the 
cranberry,  "It  selects  a  hud  not  quite  ready  to  open,  and 
clinging  to  it,  works  its  snout  deep  into  the  centi-e  of  the  bud. 
An  egg  is  tlien  deposited  in  the  hole  made,  when  the  beetle 
climbs  to  the  stem  and  cuts  it  off  near  where  it  joins  the  bud, 
which  drops  to  the  ground  and  there  decays ;  the  egg  hatching 
and  the  grub  going  through  its  transformations  within."  The 
lai'va  is  long  and  rather 
slender,  cylindrical,  the 
body  being  of  uniform 
thickness  and  curved  ;  tlie 
head  is  pale  honey  yel- 
low ;  the  jaws  tipped  with 
black ;  the  rings  are  very 
convex,  especially  the  pro- 
thoracic  one ;  it  is  white, 
.08  of  an  inch  in  length. 
The  Magdalinus  olyra  Ilerbst  (Fig.  465  ;  a,  larva ;  6,  pupa  ; 
the  thorax  of  the  larva  is  enlarged  by  the  pupa  gi-owing  be- 
neath ;  the  pupa  from  which  the  drawing  was  made  is  not  fully 
developed,  since  the  tip  of  the  fully  grown  piipa  ends  in  two 
spmes)  may  be  found  in  all  its  stages  early  in  May  under  the 
bark  of  the  oak.  The  lai'\'a  is 
'^  white,  with  the  head  fi-eer  from 
the  body  than  in  Pissodes  stixibi 
(though  it  is  not  so  represented 
ill  the  figure).  The  body  of  the 
beetle  is  black,  punctured,  and 
.^d^^^  I  .-^^^^  tliB  thorax  has  a  lateral  tubercle 
yJSBKS^  vnRV      on  the  front  edge,  while  the  tarsi 

■^^  T^T"^  /^^gj^       arebrown  with  whitish  hairs.     It 

is  a  quarter  of  an  inch  long. 
Conotrachelus  nenuphar  Herbst, 
166  ;  a,  larva ;  6,  pupa ;  c,  beetle ;  d, 
vil)  is  a  short,  stout,  thieli  weevil, 
and  the  snout  is  curved,  rather  longer  than  the  thorax, 
and  bent  on  the  chest  when  at  rest.  It  is  dark  brown, 
spotted  with  white,  ochre-yellow  and  bla«k,  and.  the  surface  is 
rough,  from  which  the  beetle,  as  Harris  says,  looks  like  a 


the  Plum 

plum  stung  by  the  i 
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dned  tiud  when  shaken  ftxni  tlic  tiees  When  the  fruit  is  set, 
the  beetles  stiiig  tht  plumg  and  sometimes  apples  and  p6ach;,s, 
with  then  snoots  malang  a  cun  ed  incision  m  ^hich  ^  single 
egg  IS  deposited  Mr  F  C  Hill  shows  tliat  the  tuiculio 
makea  the  ciescent-^haped  cut  aftei  the  eg^  is  pushed  m  so 
as  to  undemiine  the  egg  and  lei^  e  it  m  a  kind  of  flap  foimed 
by  the  little  piece  of  the  flesh  of  the  fiuit  which  she  has  under 
mined  Can  her  object  be  to  wilt  the  piece  aiound  the  egg 
and  pievent  the  giowmg  fiuit  from  cmahing  it'  (Practicd 
Entomologist  ii  [  115  )  The  grub  hatched  theiefiom  i';  a 
little  footless  fleshy  white  grub  with  a  distinct  round  light 
brown  bead  The  iiiitition  set  up  b^  these  lanse  causes 
the  fiuit  to  drop  befoie  it  is  of  full  sizf  -nith  th  Hi\i  'itdl 
withm  Now  full  fed  it 
bunows  diiectly  into  the 
ground  and  there  trail  , 
forms  duimg  the  last  of 
the  summer  In  three 
weeks  it  becomes  a  beetle 
It  also  attacks  many  other 
gaideu  Units  such  as  the 
cheiTj  peach  -uid  quinc 
Drs  Hiiiia,  Burnett  ii  1 
others  think  the  lai^a  is 
but  a  temporary  occupii  t  f  g  *g7 

of  the  w'u't  on  plnnib  and  cheiry  tiees  and  not  a  cau-so  of 
the  disea&e  The  best  lemedy  ir  jailing  the  tiees  ^nd  catch 
uig  the  l-uva!  in  sheets  and  burning  them  Di  Hull  s  cur 
culio  catcher"  is  an  excellent  invention  for  destroying  these 
insects ;  it  consists  of  a  lai-ge  inverted  white  umbrella,  fixed 
upon  a  large  wheelbarrow  split  in  front  to  receive  the  trunk 
of  the  tree,  against  which  it  is  driven  with  force  sufQcient 
to  jar  the  curculios  from  the  tree  into  the  umbrella. 

The  genus  Ceutorhynchus  is  a  small,  short,  thick  earculio, 
which  attacks  the  seeds  of  the  radish  and  allied  plants.  We 
have  noticed  a  pale  gray  species  on  the  radish,  which  probably 
inhabits  the  seeds. 

The  genns  Calandra  has  a  slender  snout  slightly  bent  down- 
wards, a  coarsely  punctured  thorax  nearly  half  as  long  as  the 
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■whole  body,  while  tho  elytra  ai'e  ftiirowed  and  do  not  quite 
cover  the  tip  of  the  abdomen.  The  Grain  Weevil,  SitopMlus 
■■  Linn,  (Fig.  467;  e,  and  natural  size;  6,  pupa,  en- 
j  largcd),  is  pitchy  red  in  color  and  about  an 
ighth  of  an  inch  long,  and  is  immensely  prolific. 
This  great  pest,  both  as  a  larva  and  beetle,  con- 
sumes wheat  after  it  is  stored  up,  being  very 
J  abundant  in  granaries.  The  lan'a  devours  the 
inside  of  a  hull,  leaving  the  shell  whole,  so  that 
s  presence  is  not  readily  detected.  To  prevent 
its  attacks  Harris  recommends  that  the  wheat  be  kept  cool, 
well  ventilated  and  fi'equently  stin-ed. 

A  similar  weevil,  SlU^hilus  oryem  Linn.  (Fig.  4G7 ;  e,  and 
natnrjd  size),  attacks  the  grains  of  rice  and  also  of  wheat ;  it 
differs  in  having  two  large  red  spots  on  each  elytron,  arid  it  is 
abundant  in  the  South,  where  it  is  called  the  "black  weevil." 
The  Grape  Curculio,  Cceliodes  inmgualis  Say  (Fig.  468  ;  469  ; 
a,  grape  disfigured  by  the  larva ;  b,  larva) ,  has  lately,  according 
^1^^^  to  Walsh,  been  very  destructive  to 

^^^S^      ^     grapes,  stinging  the  fruit  and  thus 
jia  "     S&.     destroying  whole   bunches  of  them. 

The  presence  of  the  larva  in  the 
grape  may  be  known  by  a  discolora- 
tion  on  one  side  of  the  berry  as  if 
prematurely  ripening,  though  it  be 
Pig.  469.  t[jg  last  of  June  or  early  in  July.  Late 

in  July  or  early  in  August  the  grub  may  be  found  fully  gi'own, 
when  it  drops  to  the  ground  and  descending  a  little  beneath 
the  surface  transforms,  and  the  beetle  appears  early  in  Sep- 
tember. It  is  grayish  black,  the  elytra,  black  freckled  with 
gray  spots,  and  striated,  with  large  punctures.  The  legs  are 
dull  brick  i-ed  ;  the  femora  are  unarmed,  while  the  four  anterior 
tibise  have  a  large  rectangular  tooth  near  the  base.  It  is  ft'om 
.09  to  .11  of  an  inch  in  length.  As  a  preventative  against 
their  attacks,  the  vines  should  be  thoroughly  shalien  each  day 
in  June. 

Another  larva  (Fig.  470),  probably  of  this  family,  has  been 
discovered  by  Mr.  W.  Saunders  of  London,  Canada,  in  the 
seeds  of  the  grape,  causing  the  berries  to  shrivel. 
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Tiie  Potato  stalk  Weevi!  Baridius  trinotatus  Say  (Fig.  471 ; 
a  laiva  b  piipi  c  a  lull)  la  a  common  species  m  the  Mid- 
dle and  ^^  estera  Stites  where  it  causes  the  afilli.  to  wilt  and 
die  hence  ill  atalk^  so  affected  should  be  burnt  The  beetle 
19  of  1,  blui  h  or  ash  gray  color  distin 
guished  as  its  name  implies  Ij  hmng 
thiee  shuiy  black  impiessed  spots  at  the  ; 
lowei  edge  of  the  thorax  The  female 
deposits  a  single  egg  m  an  oblong  &lit  ^  e  *'"■ 

about  one  eighth  of  an  inch  long  which  she  has  previously 
formed  with  hei  beak  in  the  stalk  of  the  potato  The  lai-va 
sub  equently  hatches  out  and  boies  into  the  heart  of  the  stalk, 
always  proceeding  downwHl  towards  tlie  loot  "When  fully 
giown  it  19  1  little  oyer  one  tourth  of  an  inch  long,  and  is  a 
soft  whitish  legless  grub  with  a  ocaly  heal  (kiley.)  Fig. 
472  lepre&enta  the  lar\a  of 
B  veatttiis  Schonherr  which 
bores  into  the  stems  of  the 
tobacco  plant  m  Mexico 

Ml  Huntington  his  ob 
served  the  Grape  Cine  gill 
curculio,  Baridiua  Sesostris 
Lee.  (Fig.  473)  in  the  lan-al  ^'s  i7i 

state  in  large  bunches  near  the  joints  of  the  Clmton  grape  on 
Kelly's  Island,  near  Sandusky,  Ohio,  and  has  also  found  the 
beetle  in  considerable  nnmbers.  The  larva  closely  resembles 
that  of  the  Potato  Baridius.  Kiley  states  that  the  gall  i^v 
is  formed  during  the  previous  autumn  while  the  tender  i^ 
cane  is  growing.  "It  has  almost  invariably  a  longitu-  U| 
dinal  slit  or  depression  on  one  side,  dividing  that  side  ^^ 
into  two  cheeks,  which  geneially  have  a  rosy  tint."  ^j^ 
It  pupates  late  m  Juue,  and  early  in  July  the  adult  Fig- 472. 
appears.  It  may  be  known  by  its  polished  elytra  and  punc- 
tured thorax.  It  is  pale  reddish,  with  a  stout  beak,  equalling 
the  body  in  length,  and  each  elytron  has  a  swelling  on  the 
outer  edge  near  the  base,  and  another  near  the  tip.  It. is  a 
tenth  of  an  inch  long.     It  is  the  Madams  vitis  of  Riley. 

ScoLXTiD.ffi  Westwood.    These  cylindrical  bark  borers  are 
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rounded  beetles  of  an  elongate  cylindrical  form,  truncated  be- 
fore and  behind.  Tbey  mine  under  the  bark  of  trees,  running 
their  winding  galleries  in  every  direction.  They  rarely  attack 
living  healthy  trees.  They  arc  usually  brown 
or  black  in  color.  The  rounded  head  does  not 
]  end  -in  a  snout  and  is  deeply  sunken  in  the 
thorax;  the  clavate  antennae  are  somewhat  el- 
bowed, while  the  palpi  are  very  short ;  the 
elytra  are  often  hollowed  at  the  end,  and 
the  short  stoirt  legs  are  toothed  on  the  under 
F,e  I7J  sije  of  the  femora,  and  the  tarsi  are  slender  and 
narrow.  The  eggs  are  laid  in  the  bark,  whence  the  larvte  on 
being  hatched  bore  straight  into  the  sap  wood,  or  mine  between 
the  bai-k  and  sap  wood.  They  ai-e  like  those  of  the  preceding 
family,  fleshy,  cylindrical,  footless  larvsa,  wi-inkled  on  the  back. 
When  fiilly  grown  in  the  autumn  they  gnaw 
an  exit  for  the  beetle,  taking  care  to  leave  a 
little  space  closed  in  front  of  their  burrow  to  J 
conceal  the  pupa.  The  bark  of  trees  infested  1 
by  them  should  be  scraped  and  whitewashed. 
Hylurgus  terebrans  Oliv.  (Fig.  474)  is  a  rather 
large  red  species,  very  abundant  in  spring. 
It  is  found  under  the  bai-k  of  pines  associated  with  Pissodes, 
though  the  larva  is  smaller  and  more  cylindrical.  It  mines  the 
r  surface  of  the  bark,  slightly  grooving  the  sap  wood,  and 
1  April,  appearing  as  a  beetle  in  great  numbers  on 
warm  days  early  in  May.  Hylurgua  dentaius  Say 
Infests  the  cedar. 

The  Scolytus  destructor  of  Olivier  often  does  much 
injury  to  old  and  decaying  elm  trees  in  Europe. 
Capt.  Cox  exhibited  to  the  Entomological  Society  of 
London  a  piece  of  elm  three  feet  long,  which  was 
a  by  the  lateral  tubes  of  this  insect,  which  he 
estimated  mnst  have  given  bu-th  to  280,000  lan'se. 
■ious  species  of  Scolytus,  Tonticus  and  Xyloterus  give 
rise  to  the  disease  called  fireblight,  by  their  ravs^es  beneath 
the  twigs  of  fruit  trees,  causing  the  bark  to  shrivel  and  peal 
off  as  if  a  Are  had  run  through  the  orchard.  The  best  method 
of  restraining  their  attacks  is  to  peal  off  the  affected  bark,  ex- 
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posing  the  eggs  and  larvje  to  the  air,  wlien  the  birds  will  soon 
destroy  them.  T.  monograpkus  does  gi'eat  damage  by  drilling 
holes  in  malt-liquor  casks  in  India.  It  was  calculated  that 
sometimes  134,000  holes  were  drilled  in  the  staves  forming  a 
single  cask.  Immersion  in  boiling  water  has  been  found  an 
effectual  remedy.  (Morse.) 

Also  associated  with  Pissodes,  we  have  foniid  in  April  the 
galleries  of  Tomicus  pini  Say  branching  out  from  a  common 
centre.  They  are  filled  up  with  fine  chips,  and,  according  to 
Fiteh,  are  notched  in  the  sides  "in  which  the  eggs  have  been 
placed,  where  they  would  remain  undisturbed  by  the  #^ 
beetle  as  it  crawled  backwards  and  forth  through  the  "U  V 
galleiy."  These  little  beetles  have  not  the  long  snout  \  ] 
of  the  weevils,  hence  they  cannot  bore  through  the  jj  1 
outer  bark,  but  enter  into  the  burrows  made  the  pre-  /i  [^ 
ceding  yeai-,  and  distribute  their  eggs  along  the  sides.  "LLJV 
(Fitch.)  T.  xylographua  Say  (Fig.  475)  is  often  a  rig.  m. 
most  formidable  enemy  to  the  white  pine  in  the  North,  and  the 
yellow  pine  in  the  South.  The  genus  Gi-yphoius  is  a  slenderer 
form.  A  species,  probably  the  C.  materarius  of  Fitch  (Fig. 
476),  has  been  found  by  Mr.  Huntington  of  Kelly's  Island,  to 
bore  into  empty  wine  casks  and  spoil  them  for  use. 

Ceeameycid*  Leach.  (Longicornia  Latreille).  This  im- 
mense family,  numbering  already  nearly  4,000  kno\Tn  species, 
comprises  some  of  the  largest,  most  showy,  as  well  as  the  most 
destructive  insects  of  the  suborder.  They  are  readily  recog- 
nized by  their  oblong,  often  cylindi'ical  bodies,  the  remarkably 
long,  filiform,  recurved  antennse,  and  the  powerful  incurved 
mandibles.  Their  eggs  are  introduced  into  the  cracks  in  the 
bark  of  plants  by  the  long  fleshy  extensile  tip  of  the  abdo- 
men. The  larvie  are  long,  flattened,  cylindrical,  fleshy,  often 
footless  whitish  grubs,  with  very  convex  rings,  the  prothoracic 
segment  being  much  larger  and  broader  than  the  succeeding, 
while  tlie  head  is  small  and  ai'med  with  strong  sharp  mandi- 
bles adapted  for  boring  like  an  anger  in  the  hardest  woods. 

These  borers  live  from  one  to  three  years  before  transform- 
ing, at  the  end  of  which  time  they  construct  a  cocoon  of  chips 
at  the  end  of  their  burrows,  the  head  of  the  pupa  lying  next 
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to  the  thin  portion  of  bai'k  left  to  conceal  the  hole.  As  quoted 
by  Baron  Osten  Sacken  in  an  interesting  article  on  the  larval 
forms  of  some  of  our  native  beetles,  Erichson  states  that  "not- 
withstanding the  great  similitude  between  the  larv£e  of  Longi- 
coms,  some  important  differences  in  the  structure  of  those 
belonging  to  Oie  four  subdivisions  of  this  family  may  be  no- 
ticed. The  larvae  of  the  Lamiidse  differ  more  than  the  others, 
on  account  of  the  total  absence  of  feet,  and  the  position  of  the 
firat  pair  of  stigmata  which  is  placed  in  the  fold  between 
the  pro-  and  meaothoracie  segments,  less  abruptly  separated 
than  the  others.  The  other  larvte  have  this  fii'st  pair  on  the 
sides  of  the  mcsothorax,  and  have  feet, 
i  wliicb,  however,  are  sometimes  so  small 
s  to  be  perceptible  only  when  magni- 
fled,  even  in  large  sized  lai-vce.  The 
Gerambycidffi  (Cerambyx,  Callidium  and 
allies)  have,  on  the  posterior  side  of  the 
prothorax,  above  and  below,  a  fleshy, 
transverse  fold,  separated  by  a  furrow 
from"  the  horny  disc  of  this  segment. 
In  the  Prionidffi  and  Lepturidte,  the 
same  fold  is  visible  only  on  the  under 
side.  The  Lepturcn  have  a  large  flattened 
head,  as  broad  as  the  prothoras,  whereas 
Fig  4~7  in  the  other  Longioorn  lai'vce  the  heid  is 

small  and  much  nariowei  than  the  th>ri\  Ihe  lai-ve  )f  the 
Prionidee  show  the  least  differences  ficm  those  of  the  Lcp 
turidffi  ;  and  tint  of  bpondjlis  is  lemarkibly  allied  to  the  lat 
ter."  "The  pupa  IS  at  fir&t  soft  and  whitish  and  it  exhibits 
all  the  parts  of  the  f\iture  beetle  undei  a  fllmi  ^ell  nhich  m 
wraps  everj  limb  The  iiinga  and  legs  are  folded  upon  the 
breast ;  the  long  11  tenn^e  iie  turned  bade  igamst  the  •'ides  of 
the  body,  anJ  then  lent  forwaids  between  the  le^s  (Hai 
ris.)     The  beetles  mostly  hide  bj  day  and  fl>  by  night 

Parandra  brunnea  Fabi  is  much  unhke  the  lemtining  geneia 
being  Tenebno  like  m  form  with  a  lioad  head  and  short  an 
tennffi,  and  shining  red  m  color  The  lini  is  desciil  ed  by 
Osten  Sacken  as  haMng  a  jello^Msh  coidate  head  with  a  large 
prothorax  and  fleabj  tubeiclea  on  the  uppei  and  under  side  of 
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the  segments,  with  the  first  pair  of  stigmata  placed  on  the 
sides  of  the  mesothorax.    It  ia  found  in  dead  beach  trees. 

The  Orthosoma  unicolor  Drury  (Fig.  i77}  is  a  hght  bay  col- 
ored beetle  found  flying  from  the  middle  of  July  until  Septem- 
ber. We  have  found  the  larva  (Fig.  478)  in  the  rot- 
ten stumps  of  the  pine,  and  in  the  Western  States 
Eiley  states  that  a  larva  (Fig.  479,  head  and  tho- 
rax seen  from  beneath),  probably  of  this  species,  ] 
eats  the  roots  of  the  grape-vine,  hollowing  out  and  ' 
sometimes  severing  the  root  and  killing  the  vine, 
Prionua  brevtcomts  Fabr.  is  a  very  large,  not  i 
a  beetle,  of  an  ovate  shape  and  pitchy  bla«k 
color,  with  short,  thicli  jaws,  and  ( 
1  about  half  as  long  j 
The  lars'ffi,  Harris 
states,  are  as  thick  as  a  ma 
\  thumb,  and  are  found  in  1 
trunks  and  roots  of  the  Bahn  of 
Gilead  and  lombardy  poplar.  ^'«-  *'^' 

Fig.  J79.  Crosaidius  pidchrior  Bland  {Fig,  480), 

from  Nebraska,  is  a  pale  reddish  beetle,  with  the  antennie, 
head,  base  and  the  large  mark  on  the  disk  of  the  elytra  and 
legs  black.  An  allied  form  is  Eburia?  Ulkel  Bland  _ 
(Fig.  481,  showing  the  sculpturing  of  the  head)  which  ii 
describe  \  as  coming  from  Cape  St,  Lucas,  Lower  Cali- 
fornia 

Ihe  lii\a  of  Stenocorus  putator  Peck  (Fig.  482; 
larv-i   just  about  transfonning ;  6,  pupa)  nearly  ampu-^'^'^**- 
tites  the  blanches  of  the  black  and  white  oaks.  After  becoming 
^  mature  in  the  trunk,  and  just  before  undergo- 
%  its  transformations,  it  gnaws  off  a  branch 
which  falls'  to  the  groimd,  containing  the  larva, 
which  changes  to  a  beetle  in  midsummer,  and 
Pig  Ml  lays  its  egg  near  the  axilla  of  a  leaf  stalk  or 

small  stem  The  beetle  is  a  very  slender  one,  with  antenna 
longer  than  the  body  in  the  males,  the  third  and  fourth  joints 
of  which  lie  tipped  with  a  small  spine  or  thorn.  It  is  dull 
broivn  with  gray  spots.  The  Banded  hickory  borer,  Cliion 
(Cera-iphor  is)   cinctus  Drury,   makes   long   galleries   in   the 
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trunks  of  hickory  trees,  the  worm  often  working  its  way  ont  of 
the  wood  after  it  has  been  made  into  articles  of  furniture  or 
carriages.  The  Ase- 
mwm  WKBstuvi  Halde- 
man  {Fig.  483 ;  a,  a, 
laira ;  6,  pnpa) ,  we 
have  fonnd  in  all  its 
stages  under  the  bark 
of  oaks,  eai-Iy  in  May. 
The  larva  is  footless, 
white ;  the  head  is 
rather  lai^e,  white, 
^iB-  ^■'  with  strong  black  jaws 

convex  on  the  outer  side;  the  body  is  uniform,  gi'adually 
diminishing  in  width  posteriorly ;  it  is  .60  of  an  inch  long. 
The  pupa  is  .44  of  an  inch  long.  The  beetle  is  about  half  an 
inclj  long  and  is  dark  brown,  with  very  thick  femora. 
It  flies  the  last  of  May.  I  have  received  a  larva  of  this 
species  from  Dr.  Shimer,  which  was  found  by  him  boring 
in  the  grape-vine.  The  genus  CalUdium  lias  antennae  pig.  48i 
of  moderate  length,  a  broad  rounded  prothorax,  and  a  flattened 
body  behind.  The  larvse  are  unusually  flattened,  with  a  broad 
homy  head,  small  stout  man- 
dibles, and  sis  small-  legs,  and 
they  are  said  to  live  in  this 
1  state  two  years.  Ccdlidinm 
mtennoium  Newman  is  en- 
tirely bine ;  it  bores  in  pine 
wood  and  in  red  cedar,  min- 
■y  under  the  bark.  C  sem/- 
circulai-is  Bland  (Fig.  484)  is 
*'*■  ^3-  reddish  brown,  with  a  white 

band  on  each  elytron,  enblosing  a  rather  large,  semicircular, 
black  spot.     It  was  discovered  in  Pennsylvania. 

Clytus  has  a  more  cylindrical  body,  and  spherical  prothorax, 
besides  being  beautifully  banded  with  golden,  on  a  dark 
ground.  Olytus  ^ecioaus  Say  injures  the  maple.  We  have 
taken  the  beetle  on  the  summit  of  Mount  Katabdin  in  Maine. 
The  beetle  lays  its  eggs  in  July  and  August,  and  the  larvte 
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bore  in  all  directions  through  the  tree.  Oaten  Sackea  de- 
scribes tho  larva  of  C.  pictus  l>i-ury,  the  Hickory-tree  borer 
(Fig.  485;  a,  larva;  6,  pupa),  as  being  "six  to  seven-tenths 
of  an  inch  in  length,  being  rather  long,  somewhat  flattened 
club-shaped,  the  thoracic  segments  being  considerably  broader 
than  the  abdominal  ones,  but  at 
the  same  time  distinctly  flattened 
above  and  below."  The  pnpa  has  a 
numerous  pointed  granulations 
on  the  prothoras,  and  similar 
sharp  spines  on  the  abdominal 
segments.     "  On  the  penultimate  Fig.  465. 

segments,  these  projeciions  are  larger  and  recurved  anteriorly 
at  the  tip ;  there  are  six  in  a  row  near  the  posterior  margin, 
and  two  others  more  anteriorly.  The  last  segment  has  fonr 
^  similar  projections  in  a  rovi'."  The  male  of  the 
Locust  tree  borer,  C  robinm  Forater  {Fig.  486, 
Sjy  according  to  Walsh,  differs  from  that  of  C 
\  pictua  "in  having  much  longer  and  stouter  an- 
tennse  and  in  having  its  body  tapered  behind  to 
a  blunt  point,"  while  the  females  "are  not  dis- 
tinguishable at  all."  It  does  great  injury  to  the 
1,  and  appears'  in  the  beetle  state  in  September, 
while  0,  pictus,  the  Hickory  tree  borer,  appears  in  June,  C. 
araneiformis  Oliv,  (Fig,  487)  has  been  detected  on  a  wharf  in 
Philadelphia ;  it  was  first  described  as  coming  from 
St.  Domingo. 

The  Ixmg-hauded  Acromms,  A.  longimanus  Fabr. 
(Fig.  488,  lai-va,  natural  size),  is  a  gigantic  insect, 
allied  to  Prionus,  but  with  enormously  developed  fore 
legs,  the  whole  body,  including  the  fore  legs,  when  out- 
stretched nieasnring  ten  niches ;  it  is  brown,  beautifully 
banded  wili  red  and  buff.  M.  Sall4  has  found  the  larva  *"*'  '^'■ 
at  Cordova,  Mexico,  nnder  the  bark  of  a  Ficus.  It  grows 
laj-ger  in  Brazil.  Lefopus  is  a  diminutive  ally  of  Lamia.  Dr. 
Shimer  has  detected  the  larva  of  L.  xanthoxyli  Shimer,  under- 
mining the  bark  of  the  prickly-ash,  when  the  wood  has  recently 
died.  It  is  a  footless  borer,  "of  whitish  and  pink  orange 
colors,  about  one-fourth  of  an  inch  long."     In  the  burrows 
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formed  by  the  larvce  he  found  May  25th,  several  pink-orange 
pupffi,  "invariably  lying  with  their  heads  outwards ;  their  long 
antennse  folded  over  the  wing-caaes  obliquely  down  on  the 
sides,  passing  beneath  the  posterior  pair 
J  of  legs,  a  little  beyond  them  and  then 
I  carving  up  over  the  breast,  reach  the 
head."  The  beetle  is  related  to  L.  alpha 
Say,  and  is  gray,  with  bands  and  spots  of 
blackish  pubescence ;  it  ia  .25  of  an  inch 
long.  Two  species  of  ichneumons  were 
found  by  Shimer  to  prey  upon  the  beetle. 
In  Monoliammus  the  antennce  are  of 
great  length.  M.  tiUllaior  Fabr.  is  brown 
mottled  with  gray ;  while  a  slenderer  spe- 
cies, M.  scutellatus  Say,  of  a  peciiliar  dark 
olive  green,  with  a  whitish  scutellum,  bores 
in  the  white  pine. 

The  singular  habits  of  the  Girdler,  Onci- 
(l&res  cingidatus  Sa^  (Fig  489),  Iiaie  thus 
been  described  by  Piofe?sor  Haldeman 
in  the  Pennsylvania  Faim  Journal  vol  i 
p.  34.  "TMs  insect  v.H'^  lirbt  deieiibcd 
Fig.  488.  i)y  Say  in  the  Journal  cf  the  Academy  of 

Natural  Sciences,  vol.  v,  p.  272,  1835,  and  its 
habits  were  discovered  by  us  and  published  m 
our  'Materials  towards  a  Histoiy  of  the  Col 
eoptera  longicornia  of  the  United  States  Am 
Phil.  Trans.,  vol.  s.  p.  52,  1837. 

"In  our  walks  through  the  forest  oui  ntten     ^ 
tion  was  frequently  drawn  to  the  branches  and 
main   shoots  of  young  hickory  trees   (Car^a 
alba),  which  were  girdled  with  a  deep  notch  ni 
such  a  manner  as  to  induce  an  observei  to  be 
lieve  that  the.  object  in  view  was  to  I  lU  the 
branch  beyond  the  notch,  and  extraordinary  a 
it  may  appear,  this  is  actually  the  fact,  and  the        Fig  4S9 
operator  is  an  inSect  whose  instinct  ^as  implanted  b>   the 
Almighty  power  who  created  it,  and  under  such  cii  cumstances 
that  it  could  never  have  been  acquired  as  a  habit     The  eifect 
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of  girdling  is  unknown  to  the  insect,  irhose  life  is  too  short 
to  foresee  the  necesaitiea  of  ita  progeny  during  the  s 


"This  insect  maybe  seen  in  Pennsylvania  during  the  two 
last  weeks  in  August  and  the  first  week  in  September  feeding 
upon  the  bark  of  the  tender  branches  of  the  young  hickories. 
Both  sexes  ai'e  rather  rare,  particularly  the  male,  which  is  rather 
smaller  than  the  female,  but  with  longer  antennae.  The  female 
makes  perforations  in  the  branches  of  the  tree  upon  which  she 
lives  (which  are  from  half  an  inch  to  less  than  a  quai'ter  of  an 
inch  thick),  in  which  she  deposits  her  eggs ;  she  then  proceeds 
to  gnaw  a  groove  of  about  a  tenth  of  an  inch  wide  and  deep 
around  the  branch,  and  below  tlie  place  where  the  eg^  are 
deposited,  so  that  the  exterior  portion  dies  and  the  lai-va  feeds 
upon  the  dead  wood  and  food  which  is  essential  to  many 
insects,  although  but  few  have  the  means  of  providing  it  for 
themselves  or  their  progeny  by  an  instinct  so  remarkable. 

"Where  this  insect  is  abundant,  it  must  cause  much  dam^e 
to  young  forests  of  hop-poles  by  the  destruction  of  the  prin- 
cipal shoot.  We  have  known  Insects  which,  from 
their  rarity,  could  hardly  be  regarded  as  'noxious,' 
inci'case  to  such  an  extent  as  to  be  very  destructive,  . 
and  the  locnst  trees  (Robinia  pseudacacia)  have  had 
their  foliage  withered  during  the  few  last  summers 
from  such  a  canse  (Cecidomyia  robinife  Hald.)  which 
has  caused  these  trees  to  wither  since  that  period, 
particularly  in  August,  1868."  The  Ti'identate 
Compsidea,  C.  tridentata  Oliv.  (Fig.  490,  lai-va,  en- 
larged three  times),  is  a  dark  brown  beetle,  with  a 
rusty  red  curved  line  behind  the  eyes,  two  stripes  on  ^'B-  *■'*■ 
the  thorax,  and  a  three-toothed  stripe  on  the  outer  edge  of 
eaeh  wing-cover,  and  is  about  half  an  inch  long.  It  lives  under 
the  bark  of  elms,  occasionally. doing  much  damage.  (HaiTis.) 

Thel&r-v&of  Psenocems supemotatua  (described  by  Say)  which 
buiTows  in  the  stem  of  a  climbing  plant,  supposed  to  be 
the  grape,  Osten  Sacken  describes  as  being  three-tenths  of  an 
inch  long,  subeylindrical  or  prismatical,  the  pro-  and  meeo- 
thorax  being  a  little  broader  than  the  other  segments,  and  the 
whole ,  body  spwsely  beset  with  fine  golden  hairs. 
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Thia  insect,  according  to  Fitch,  also  does  much  injury  to  the 
currant,  eating  the  pith  "tliroiigh  the  whole  leiigtli  of  the 
stalk  and  leaving  it  filled  with  a  fine  powder.  It  is  about 
the  fii-st  of'  June  that  the  parent  insect  deposits  her  eggs  upon 
the  currant  stalks,  and  the  woi'ms  get  their  growth  by  the 
close  of  the  season.  They  repose  in  their  cells  through  the 
winter,  changing  to  pup*  with  the  warmth  of  the  following 
spring,  and  begin  to  appear  abroad  in  their  perfect 
pA  state  as  early  as  the  middle  of  May,  the  sexes  pah-ing 
p?  immediately  after  they  come  out."  (Fitch.)  In  August, 
f—  1868, 1  received  from  Dr.  P.  A.  Chatlhourne,  President 
^  of  Madison  University,  several  branches  of  the  apple 
^  containing  larvre,  which  in  the  next  spring  changed  to 
W^  this  beetle.  They  were  very  injurious  to  orciiards  in 
Fig.  491.  iijg  vicinity,  and  tliis  seems  to  be  the  first  instance 
of  its  occun-ence  in  the  apple.  The  lan^a  (Fig.  491,  en- 
lai'ged  thrice)  is  nearly  half  an  inch  long ;  it  is  footless, 
white,  with  the  head  scarcely  half  as  wide  as  the  body  and  con- 
siderably flattened ;  the  segments  are  rather  convex,  each  hav- 
ing two  rows  of  minute  warts,  and  the  tip  is  rather  blunt,  with 
a  few  fine  golden  hairs.  It  devoured  the  sap  wood  and  under 
side  of  the  bark  and  also  the  pith,  thus  locally  killing  the 
terminal  twigs,  and  causing  the  bark  to 
slii'ivel  and  peel  off,  leaving  a  distinct  line 
)  of  demarcation  between  tho  dead  and  living 
portions  of  the  twig.  Each  larva  seemed  to 
live  in  a  space  one  and  oue-half  inches  long, 
there  being  five  holes  through  the  bark  within 
the  space  of  as  many  inches.  On  the  16th 
of  August  the  grubs  seemed  to  have  accom- 
plished their  work  of  destruction,  as  they 
-^s-  ■"'-  ^gj-e  folly  grown.     The  beetle  is  from  .13  to 

.20  of  an  inch  long,  and  may  be  known  by  its  dark,  reddish 
brown,  cylindrical  body,  vrith  a  high  tubercle  at  'the  base 
of  the  elytron,  an  oblique  yellowish  white  lino  on  the  basal 
third,  and  a  broad  curved  white  line  on  the  outer  thu-d  of  the 
elytron,  or  wing-cover. 

Saperda  Candida  Fabr.   (bivittata  Say,  Fig.  492)  the  well 
known  Apple  tree  borer,  flies  about  orchards  in  July  in  New 
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England,  in  May  and  June  in  the  Western  States,  usually  at 
night,  but  we  once  observed  it  flying  in  the  hottest  part  of  the 
day.  At  this  time  the  female  lays  her  eggs  in  the  bai'k  near 
the  roots.  The  nearly  cylindrical  larvae  aa^e  whitish  fleshy 
grubs,  with  a  small  horny  head,  while  the  protUoracic  ring, 
as  usual,  is  much  larger  than  the  others,  the  two  iDreceding 
ones  being  very  short,  and  from  tlienee  the  body  narrows  to 
the  tip.  It  bores  upwai'd  into  the  wood,  where  it  livea  two  or 
three  years,  finally  making  a  cocoon  eight  or  ten  inches  from 
its  starting;  point,  in  a  burrow  next  to  the  bai'k,  whence  it 
leaves  the  pupa  state  (which  begins  eai'ly  in  June)  in  midsum- 
mer. It  also  infests  the  wild  apple,  quince,  pear,  June-berry, 
mountain-ash  and  hawthorn.  Riley  advises  soaping  the  trunk 
of  the  tree  to  prevent  the  beetle  from  laying  its  eggs,  and 
when  the  tree  is  infested  with  them  to  cut  through  the  bai'k  at 
the  upper  end  of  their  borings  and  pour  in  hot  water,  while  in 
the  autumn  the  bark  should  be  examined  and  the  young  worms 
that  had  been  hatelied  through  the  summer  may  be  dug  out 
and  destroyed. 

We  have  found  what  we  supposed  to  be  the  young  larvte  of 
Desmacerus  ct/<meus  Fabr.  in  the.  stems  of  the  elder ;  the  beetle 
is  a  handsome  puiple  and  white  Longicorn.  We  have  found 
Rhagium.  Uneaium  Olivier  living  in  old  tmuks  of  pine  trees. 
The  antennae  ai-e  no  longer  than  the  breadth  of  the  body.  It 
makes  a  cocoon  of  chips,  and  the  beetle  appears  in  the  autumn, 
not,  however,  leaving  the  tree  nntQ  the  spring. 

ChrisOmelid  if  LatieQle  The  Leaf-beetles  are  oval  or 
oblong  often  very  thick  and  convex  above,  with  short  an- 
temife,  lound  prominent  ejes  with  a  narrow  cylindrical 
thoras.  ind  the  hmder  thighs  often  much  thickened  in  the 
middle,  while  the  abdomen  has  fl^  e  free  segments.  The  larvie 
are  short  rounded  cylmdiical  or  flattened,  generally  of  soft 
consistehce,  tisuillj  gtilj  colored  and  beset  wiih  thick  flat- 
tened tubercles  ot  blanching  spines,  and  well  developed  tho- 
lacic  feet  There  are  estimated  to  be  from  8,000  to  10,000 
species  Thej  are  fonn  1  feeding  both  in  the  lai-va  and  adult 
itages  on  lea\  es  either  on  the  surface,  or,  as  in  Hispa  and 
se^eial  species  ot  Ilaltici  their  laivffl  are  leaf-miners. 
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The  genus  Donada  coiinecta  this  family  with  the  preceding. 
It  has  a  rather  long  body  and  unusually  long  antennEe.  D. 
proxima  Kirby  is  dark  blue,  and  Donacia  Kirbyi  Lacordaire 
ie  of  a  shining  coppery  hue.  The  larvie  live  iu  the  stems  of 
water  plants,  and  malie  a  leathery  cocoon  in  the  earth  before 


The  Grape-vine  Fidia  (F,  viticida  Walsh,  Fig.  493)  is  very 
injurious  to  the  grape  in  the  Western  States,  from  its  habit  of 
"  cutting  straight  elongated  holes  of  abont  an  eighth  of  an 
^  inch  in  diameter  in  the  leaves,  and  when  nupier- 
>  riddling  the  leaves  as  to  reduce  them  to 
mere  shreds."     It  is  chestnut  brown,  and  cov- 
ered with  short  whitish  hairs,  giving  it  a  hoaiy 
appearance.     Eiley  states  that  it  is  veiy  abun- 
dant in  the  vineyai-ds  in  Missouri,  where  it  pre- 
'^'  fers   Concord    and    Norton's   Virginia  grapes, 

while  it  occurs  on  the  wild  grape-vine  and  on  the  leaves  of 
the  Cercis  Canadensis.  "It  makes  its  appearance  during  the 
month  of  June,  and  by  the  end 'of  Jnly  has  generally  disap- 
peared, from  which  fact  we  maj^  infer  that  there  is  but  one 
brood  each  year."  The  vines  should  be  often  shaken  and 
chicltens  turned  in  to  feed  upon  them  when  it  is  possible. 

(Moceris  is 
known  by  its 
rat  lie  r  long 
body,  and  the 
pi'otliorax  be- 
ing narrower 
tlmn  the  ely- 
tra. The  an- 
tennae are 
Hg;.  494.  rather  long, 

the  fore  coxffl  are  swollen,  pressed  together,  and  the  claws 
are  either  free  or  united  at  the  base.  We.liave  no  native 
species,  but  Cnoc&ris  asparagi  Linn,  has  been  introduced 
into  gardens  about  New  York,  doing  much  injuiy  to  the 
asparagus.  Fitch  describes  it  as  being  about  a  quarter  of  an 
inch  long,  with  a  tawny  red  prothorax  and  three  bright  lemon 
yellow  spots  on  each  elytron.    The  larva  is  soft-bodied,  twice 
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as  long  as  thick,  the  body  thickening  posteriorly,  and  of  a 
dull  ash  gray  or  obscure  olive,  with  a  black  head  and  legs. 

Lema  trilineaia  Olivier  (Fig.  494 ;  a,  larva ;  b,  t^-minal  joints 
of  abdomen;  c,  pupa;  d,  eggs)  occurs  in  great  abundance 
on  the  leaves  of  the  potato.  The  dirty  yellowish  larvie  ai-e 
found  on  it  abundantly,  and  bide  themselves  by  coveiing  their 
bodies  with  their  own  excrement.  They  mature  in  about  two 
weeks,  transform  in  earthen  cells  cemented  with  a  gummy 
exudation  discharged  from  the  month,  and  in  a  fortoight, 
being  about  the  first  of  August,  the  beautiful  yellow  and  black 
striped  beetle,  with  a  reddish  head  and  prothorax,  appears. 

Hispa  is  also  a  miner  in  the  larva  state.  Hispa  (Uroplata) 
rosea  Harris  (Fig.  495)  is  supposed  by  Harris  to  mine  the 
leaves  of  the  apple  tree.  Harris  describes  it  as  being  "of  a 
deep  or  a  tawny  i-eddi^h  yellow  color  above, 
marked  with  little  deep  red  lines  and  spots. 
There  are  three  smooth,  longitudinal  ribs  on  each 
elytron,  spotted  with  blood-red,  and  the  space 
between  these  lines  are  deeply  punctured  in 
double  rows ;  the  under  side  of  the  body  is  black, 
and  the  legs  are  short  and  reddish.  They  meas- 
ure about  one-fifth  of  an  inch  in  length."  "The  larvas  burrow 
under  tlie  skin  of  the  leaves  of  plants,  and  eat  the  pulpy 
substance  within,  so  that  the  skin  over  and  under  the  place 
of  their  operations,  turns  brown  and  dies,  having  ^mewhat 
of  a  blistered  appeai'ance,  and  within  these  blistered  spots 
the  larvEe  or  grubs,  the  pupte  or  the  beetles,  may  often  be 
found.  The  eggs  of  these  insects  are  little  rough,  blackish 
grains,  and  are  glued  to  the  surface  of  the  leaves,  sometimes 
singly,  and  sometimes  in  clusters  of  four  or  five  together.  The 
grubs  of  our  common  species  are  atout  one-fifth  of  an  inch  in 
length,  when  fiilly  grown.  Tlie  body  is  oblong,  flattened,  rather 
broader  before  than  behind,  soft,  and  of  a  whitish  color,  ex- 
cept the  head  and  the  top  of  the  first  ring,  which  are  brown, 
or  blackish,  and  of  a  horny  consistence.  It  has  a  pair  of  legs 
to  each  of  the  first  three  rings ;  the  other  rings  ai-e  provided 
with  small  fleshy  warts  at  the  sides,  and  transverse  rows  of 
,  little  rasp-iike  points  above  and  beneath.  The  pupa  state  lafite 
only  about  one  week,  soon  after  which  the  beetles  come  out  of 
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theu  buiTows  Hispa  (tJioplata)  suluralis  Fabi'.  mines  the 
Locust  tiee  anl  ofteu  piy^es  ^e^y  destructive  iu  tlie  Middle 
and  Western  States  They  aie  flat  llio  body  behind  being 
broad  ind  squaie  and  tlie  elytra  ate  generally  ridged  and 
fiiiTowed 

Cansida  aunrhtkea  Fabt    the  jeUow  Helmet  beetle,  is  hem- 
lsphellc^!  flittened   &o  that  the  edges  of  the  wings  are  very 
tliin     and  the  larva  is  broad,  oval, 
S  ittened  and  by  means  of  two  spines 
terminating  its  upturned    abdomen, 
'  hoi  Is  its  old  cast  larva  skin  over  ita 
body  as  a  means  of  protection.     Dur- 
;  the  la«t  week  in  July  we  have 
found   the   laiise   in   all   sts^es   of 
^^  *^  g  (Wth  leiy  abundant  on  the  Morn- 

ing gloi  3  i\  oui  golden  iiting  hole?  in  the  leaves.  In  the 
young  the  head  and  legs  ai'e  more  prominent  than  in  the  old. 
It  pupates  the  last  of  July  and  early  in  August. 

The  Clielymorpha  cribraHa  Fabr.  (Fig.  496  ;  a,  pupa)  we 
have  found  in  all  its  stages  on  the  leaves  of  the  silk-weed  late 
in  July  and  early  in  August,  and  in  one  instance  in  Salem  it 
occnrred  in  abundance  on  the  leaves  of  the  raspbeny.  The 
lai-va  diifers  itom  that  of  Cassida  anrichalcea,  not  only  in  its 
greater  size,  but  the  body  is  thicker  and  naiTower ;  the  head  ia 
fi-eer  iVom  the  thorax,  and  the  spines  .are  simple,  not  spinula- 
ted.  The  body  is  yellow  and  less  protected  by  the  cast  skin. 
When  about  to  transform,  the  lai-va  attaches  itself  to  the  leaf 
by  a  silken  thread,  a  few  segments  from  the  end  where  the 
end  of  the  body  of  the  future  pupa  is  situated. 
1  .45  of  an  inch  long.  The  pupa  is  broad 
and  rather  flattened,  dark  and  spotted  with 
VMS-  *9T-  yellow  and  covered  with  a  whitish  powder, 

causing  the  yellow  poi-tions  to  appear  more  prominently  ;  along 
each  side  of  the  abdomen  is  a  row  of  five  spines,  and  there  are 
four  Bpines  on  the  anterior  edge  of  the  prothorax ;  it  ia  .40  of 
an  inch  in  length. 

Fig.  497  represents,  according  to  Hanis,  "the  larva,  nearly 
full  size,  of  Galeruca  gelatinarim  Fabr.  or  an  allied  species, 
found  abundantly  on  Ambrosia   elatior,  July  30th.      They 
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live  on  the  upper  surface  of  the  leaves  and  devonr  the  cuticle 
and  parenchyma  above,  leaving  the  lower  cuticle  untouched. 
It  is  of  a  dirty  yellowish  white  color,  with  black  tubercles 
bearing  white  bristles.  Length  one-fourth  of  an  inch,"  (Har- 
ris Con'eapondence,  p.  267.) 

We  have  found  Ooleruca  margineUa  Kirby  (Fig.  498 ;  «, 
larva ;  b,  pupa)  in  all  its  stages  of  growth  on  Myrica  gale, 
during  the  middle  of  August, 
in  Northern  Maine.  The 
lar  1  s  si  n  g  blael  co  : 
eo  s  abo  e  a  d  the  1  o  Ij  < 
IS  elon^itel  flatte  el  h' 
a  small  o  b  cular  bla  1  hei  1 
The  uppe  s  de  of  the  b  dy 
IS  ha  1  1  o  n  tl  e  close  p  ox 
m  tj  of  the  J  lacl    flattened  " «     ^ 

tube    ie        Be  eith    whtsh     on  th        le        a  o      ii    U 

bla  !   1l  o       t  le  cle     and    long  tie  nuHle  of  tb     lol^    si 
^_^.^_^^_^  ow  of  tran     e  selj  1    ear  b  own  to 

^^Xp^WXnjJX^  iBTcles  on  each  s  le  of  ■nhch  s  a 
^-  "  nunute   dot-hlie   tubercle.      It   is   not 

hairy,  and  measures  .25  of  an  inch  in 
length.  When  about  to  transfoiTO  it 
fastens  itself  by  its  tail  to  the  surface 
of  a  leaf.  The  pupa  is  brown-black. 
tig.  4w.  ^jjg  beetle  is  umber  brown,  testaceous 

on  the  edges  of  the  elytra,  the  legs  being  also  testaceous, 
while  the  prothorax  is  pale,  with  thi'ee  dai'k  brown  spots, 
of  which  the  central  one  is  T-sl 

The  Striped  Squash  beetle,  Diabrotica 
vittata  Fabr.  (Fig.  439,  d,  larva ;  6,  pupa  , 
Keen  from  underneath;  Fig.  500,  adult)  a 
pears  on  squash  vines  as  soon  as  they  are  Fie-  am.  Fig.  600. 
up,  and  at  once  devours  them  unless  their  attacks  are  pre- 
vented. Covering  the  vines  with  cotton  or  a  box  covered  with 
muslin  or  millinet  is  the  only  sure  remedy,  while  on  a  large 
scale  powdered  charcoal,  or  lime  is  used,  to  be  sprinkled  on  the 
leaves.  Mr.  Gregory,  says  the  "American  Agriculturist,"  re- 
lies upon  plaster,  or  oyster-ehel!  lime,  which  may  be  shaken 
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from  a  small  sieve  while  the  leaves  ai'e  wet  with  dew  or  rain ; 
to  be  applied  as  soon  as  the  plants  are  up.  He  objects  to  the 
use  of  air-slacked  stove  lime,  aa  it  is  apt  to  be  too  caustic  and 
injure  the  plant.  Dr.  H.  Shimer  has  given  an  account  of  the 
habits  of  this  insect  in  the  "  Praiiie  Farmer,"  and  has  sent  me 
specimens  of  the  insect  in  its  different  stages.  He  states  that 
the  grub  in  June  and  July  "cats  the  bark  and  often  perforates 
and  hollows  out  the  lower  part  of  the  stem  which  is  beneath  the 
ground,  and  the  upper  portion  of  tlio  root,  and  occasionally 
when  the  supply  below  fails,  we  find  them  in  the  vine  just 
above  the  ground."  It  hibernates  in  the  pupa  state,  "The 
larva  arrives  at  maturity  in  about  a  month  aftei'  the  egg  is  laid  ; 
it  remains  in  the  pupa  state  about  two  weeks,  and  the  beetle 
probably  lives  several  days  before  depositing  her  eggs, 
I  \j^  so  that  one  generation  is  in  existence  about  two  mouths, 
■^jHk^  and  -we  can  only  have  two,  never  more  than  tlii'ee 
'  w'^  broods  in  one  season."  He  has  found  them  boring  in 
'  the  squash  and  muskmelon  vines  as  late  as  October  1st. 
The  larva  is  a  loi^,  slender,  white,  cylindrical  grab,  witli  a  small 
brownish  head.  The  prothbrax  is  a  little  corneous.  The  tho- 
racic legs  are  very  slender,  pale  brown  ;  the  end  of  the  body  is 
suddenly  truncated,  with  a  small  prop-leg  beneath.  Above  is 
an  orbicular  brown  space,  growing  black  posteriorly  and  ending 
in  a  pair  of  upcurved,  vertical,  slender  black  spines.  It  is  ,40 
of  an  inch  long.  It  will  be  seen  that  both  in  its  boring  habits 
and  its  corresponding,  remarkable,  elongated,  cylindrical,  soft 
white  body,  that  this  lai'va  vai'ies  widely  from  that  of  Galleruea, 
to  which  the  beetle  is  closely  allied,  Tlie  pupa  is  ,17  of  an 
inch  long,  white,  with  the  tip  of  tlie  abdomen  ending  in  two 
long  acute  spines  arising  from  a  common  base.  The  Twelve- 
spotted  Diabrothica  (Fig,  501,  D.  duodecim-punctata  Fabr.) 
is  Injurious  to  the  leaves  of  the  Dahlia. 

The  genus  Hdltica,  to  which  the  little  blackish  Flea-beetles 
belong,  is  well  known.  The  larvffi  mine  the  leaves  of  the 
plants  on  which  they  afterwards  feed.  Haltica  (Crepidodera) 
oaeumeris  Harris  (Fig.  502)  infests  the  cucumber,  Harris  de- 
scribes it  as  being  "only  one-sixteenth  of  an  inch  long,  of  a 
black  color,  with  clay-yellow  antcnnie  and  legs,  except  the 
hindmost  tiiighs,  which  are  brown.    The  upper  side  of  the  body 
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is  covered  with  punetaree,  which  are  arranged  in  rows  on  the 
wing-cases,  and  there  is  a  deep  transverse  furrow  across  the 
hinder  part  of  the  thorax."  ■  It  not  only  kills  yonng  cucumber- 
vines,  eating  the  seed  leaves,  but  ia  found 
all  thi'ough  the  summer  eating  holes  in  the 
leaves  of  variona  garden  vegetables. 

The  Grape-leaf  Flea  Beetle,  H.  (Grapto- 
dera)  cJiaiybea  lUiger,  eats  the  buds  and 
leaves  of  the  grape.  It  is  a  steel  blue  in- 
sect, often  varying  in  its  shades  of  color- 
ing, sometimes  becoming  greenish.  It  is  ^'^-  ™^- 
a  little  over  three-twentieths  of  an  inch  in  length.  In  Ohio, 
Mr,  M.  C  Reed  noticed  the  sexes  of  this  species,  which  Dr. 
Leconte  considers  as  probably  the  Graptod&)-a  exapta  of  Say 
(Fig.  503),  paii-ing  May  6th.  The  larvas  appeared  the  last  of 
the  month,  and  by  the  first  week  in  June,  and  on  the  30th  of  the 
same  month,  the  beetles  appeared.  I  have  received  specimens 
of  the  larva  from  Mr.  Read,  It  is  a  yellowish  white,  cylindrical 
worm,  with  a  jet  black  head  and  black  tubercles,  from  each  of 
which  proceed  sevei'al  fine  haii-s.  The  prothoras  is  brown  black 
above ;  on  each  succeeding  rmg  of  the 
body  are  ten  tergal  black  tubercles,  the 
two  inner  ones  being  long  and  naiTOW, 
and  transverse,  the  others  forming 
round  dots.  On  each  ring  is  a  single 
black  dot  jast  between  the  two  lower  "  *  ^^^'  ***■ 
larger  tubercles.  On  the  sides  are  two  rows  of  black  tubercles, 
and  along  tlie  middle  of  the  under  side  a  row  of  transverse 
tubercles,  on  each  side  of  which  is  a  row  of  dot-like  tubercles. 
It  is  ,35  of  an  inch  in  length. 

The  Striped  Turnip  Flea  beetle,  ff,  (Phyllotreta)  striolata 
Fabr.  (Fig.  604 ;  a,  larva ;  b,  pupa) ,  is  black,  with  a  waved  yel- 
lowish stripe  on  each  wing-cover,  and  is  less  than  a  tenth  of  an 
inch  long.  Dr.  Shimer  describes  the  larva  as  being  white ;  the 
head  is  of  a  pale  brown  color,  and  near  the  end  of  the  body  is  a 
brown  spot  equal  to  the  head  in  size  ;  besides  the  thoracic  legs 
there  is  a  single  anal  prop-leg.  It  is  .35  of  an  inch  long.  It 
feeds  upon  roots  beneath  tlie  ground.  The  pupa  is  naked, 
white,  and  transforms  in  an  earthen  cocoon.    In  seventeen 
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days  from  the  time  the  larva  ceases  eating  tlie  beetle  appeared. 
It  then  feeds  on  the  seed  leaies  of  tabbagea  and  turnips  and 
^^  other  garden  vegetables,  when  it  proves  veiy  mjurions, 
^^^,  while  afterwards  m  June,  wheu  the  plants  have  at- 
^^^3  tained  their  growth,  the^  sicken  and  die  from  the 
^SS'  attacks  of  the  laiia  m  then  ioot&  (American 
^^-  ^-  Naturalist,  vol  n,  p  51i  ) 

The  Silt-weed  Labidomera,  L  trtmomlata  Fabi  (Fig.  505, 
larva)  is  found  in  its  latval  stage  on  the  Silk  weed  about  the 
first  of  August.  It  is  a  thick  hemispheucal  beetle,  with  a  dark 
blue  head  and  prothol■a^.  and  oiinge  eljtia,  with  thiee  large 
blue  spots  on  each  wing  co\  ei      It  is  one-half  of  an  inch  long. 


The  Coloiado  potato  beetle,  DuiypliAjia  duem-lhieala  Say 
(Fig.  506  ;  a,  eggs ;  6,  the  larvte  in  different  stages  of  growth ; 
c,  the  pupa ;  d,  beetle ;  e,  elytron,  magnified ;  /,  leg,  magnified) 
has  gradually  spread  eastward  aa  far  as  Indiana,  fl'om  its 
original  habitat  in  Colorado,  having  become  very  deatructive 
to  the  potato-vine.  It  becomes  a  beetle  within  a  month  after 
hatching  from  the  yellowish  eggs ;  the  lapva.  is  pale  yellow 
with  a  reddish  tinge  and  a  lateral  row  of  black  dots.  Messrs. 
Walsh  and  Riley  state  that  "there  are  tlu-ee  broods  of  larvae 
every  year  in  North  Illinois  and  Central  Miasoui-i,  ea«h  of 
which  goes  under  ground  to  pass  into  the  pupa  state,  the  first 
two  broods  coining  out  of  the  ground  in  the  beetle  state  about 
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ten  or  twelve  days  afterwards,  while  the  last  one  s 
ground  all  winter,  and  only  emei^es  in  the  beetle  s 
following  spring,  just 
in  time  to  lay  its  eggs 
upon  the  young  po- 
tato leaves,"  whicl    t 
devours  tosuch  an  ex 
tent  as  to  sometin  eg 
almost  cut  off  the  e 
tire  crop  in  certain  lo   ' 
calities.    TheEdito  s 
of  the  "American  r  * 

-tomologist,"  from  nhon  ne  hi  o  ;|uoted,  enumerate  and 
figure  various  beetles  hen  i  te  a  an  1  a  species  of  Taehina  fly 
(Lydella  doryphorse  R  ley)  rh  ch  n  ostl^  i  rey  upon  the  larvae. 
Dr.  H.  Shimer  eho  Yt  m  the  An  er  can  Naturalist,"  vol,  iii, 
p.  91,  that  a  dry  ml  hot  s  ime  g  ve  '  uofavorflble  to  the 
■development  of  this  nsect  tl  e  pup's  dj  ng  for  want  of  suffi- 
cient moisture  in  the  soil  Tl  e  best  lemedy  against  its  attacks 
is  hand  picking. 

A  very  closely  allied  species  or'  variety,  the  Z>.  juncta  Ger- 
mar  (Fig,  506'),  may  be  easily  confounded  with  the  other  spe- 
cies, but  differs,  according  to  "Walsh,  in  the  1 
of  the  larva  being  paler,  while  in  the  beetle  the  third 
and  fourth  stripe  from  the  outside  are  united,  whei-e 
they  are  distinct  in  the  D.  10-lineata,  and  the  1 
are  entirely  pale  yellow,  with  a  dark  spot  on  the 
femora.  It  feeds  on  the  wild  potato,  not  eating  ^b-  bob^. 
the  cultivated  species,  and  has  always  been  an  inhabitant  of  the 
Western  and  Southern  States. 

Chrysomela  is  an  oval  oblong  genus,  and  its  ally,  CailigrapTia, 
is  very  convex,  hemispherical ;  the  species  are  gaily  spotted  and 
banded  ;  Calligrapha  scalaris  Lee.  is  abundant  on  the  alder. 
The  larvse  (Fig.  60(5^,  larva  of  C.  Philadelphica  Linu.)  are 
thick  and  fleshy,  With  a  row  of  black  spiracles  along  the  side 
of  the  body,  and  a  dark  prothoracic  shield. 

Euvtolpus  auratus  Fabr.  is  a  shining,  rich  golden  green  bee- 
tle, found  on  the  dog's-bane. 

Clilatnya  is   a  little  oblong,  cubical,  roughly  shagi'eened, 
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metallic  greenish  beetle,  found  in  abundance  on  leaves  south- 
ward.  The  larva  of  Cklaanys  plicata  Olivier,  according  to 
Mr.  S.  H,  Scudder,  who  has  reared  it  from  the  sweet-fern,  is  a 
sac  bearer,  drawing  after  it  a  rounded,  flask-shaped,  blackish 
sac,  within  which  it  withdraws  when  disturbed.  '  Larvae  appar- 
ently belonging  to  this  species  were  found  by  Mr.  Enaerton  on 
grass  in  pastures  in  July,  They  are  interesting  as  being  true 
sac-bearers,  recalling  Psyche  helix  aud"other  sac-beaiing  moths, 
and  the  Phryganeids.  Pig.  607  represents  the  larva  in  the  act 
of  wallting,  the  head  and  thoracic  segments  protruding  from 
the  case.  The  case  is  a  quarter  of  an  inch  long  and  one-half 
as  thick,  being  oval  cylindrical.  It  is 
black  and  appears  to  be  formed  of 
little  pellets  of  vegetable  matter 
I  chewed  by  the  larva  and  applied  to  the 
FiB-  607.  edge,  with  a  seam. along  the  middle  of 

the  under  side,  which  readily  spreads  open  when  the  sac  is 
pressed.  The  case  is  a  little  contracted  before  the  mouth,' 
where  the  pclSets  are  a  little  larger  than  elsewhere.  The  larva 
is  of  the  form  of  those  of  others  of  the  family,  but  the  body  is 
slenderer  in  front  of  the  abdomen,  and  the  legs  are  longer 
than  usual.  Tlie  abdomen  is  suddenly  thickened  and  curved 
at  right  angles,  the  tip  being  rather  pointed.  The  body  is 
white,  with  a  brown-black  head  and  dark  brown  legs,  and  a 
prothoracic  corneous  piece,  with  a  corneous  piece  at  the  inser- 
tion of  each  leg.  It  is,  in  its  natural  curved  postm'e,  .25  of 
an  inch  long.  In  the  Museum  of  the  Peabody  Academy  are 
several  minute  chalcid  parasites  reared  from  C.  plicata. 

Gryptocephalus  is  a  short,  cylindrical  genus,  numberiiig  nearly 


Eeotyi.id^  "Westwood.  This  family  is  very  largely  devel- 
oped in  tropical  America,  and  is  known  by  the  large,  flattened 
antennal  club,  which  consists  of  tln-ee  joints.  Most  of  them 
are  supposed  to  be  leaf  insects,  while  the  more  noi-thern  spe- 
cies live  in  fungi. 

Endosctchid^  Leach.  In  this  small  group  are  genera  whose 
bodies  are  oval,  with  antennse  longer  than  the  head,  which  with 
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the  ti'apeziform  pvoUiorax,  distinguish  them  from  the  allied 
families.  An  interesting  form  fl-om  New  Hampshire,  the  Phy- 
mapJiora  pulchella  of  Newman  (Fig.  508),  is  desCTibed  by 
Harris  (CoiTospondence,  p.  256)  as  being  rust-red,  with  paler 
feet  and  an.ten!i6e,  the  head  being  black ;  there  is  a  broad 
,  blacli  band  across  the  middle  of  the  elytra,  and 
the  tips  are  black. 


CocciNELLiDfi  Latreillo.  The  characteristic  form 
Fig.  BOS.  of  the  "  Lady-birds "  is  well  Isnoivn.  They  are 
hemispherical,  generally  red  or  yellow,  with  round  or 
lunate  blacli  spots.  The  species  are  difficult  to  dis- 
criminate, and  number  upwards  of  1,000,  Some  in- 
dividuals belonging  to  ditferent  species  have  been  ' 
known  to  unite  sexually,  but  producing  sterile  eggs,  *^-  ^''*- 
The  yellow  long  oval  eggs  are  laid  in  patches,  often  in  a  group 
of  plant-lice,  which  the  larvse  greedily  devour.  They  are  rather 
long,  oval,  soft-bodied,  pointed  behind,- with  the  prothorax 
larger  than  the  other  rings,  often  gaily  colored  and  beset  with 
tubercles  or  spines,  and  when  about  to  turn  to  a  pupa,  the  larva 
attaches  itself  by  the  end  of  the  body  to  a 
leaf,  and  either  throws  off  the  laiTa  skin, . 
which  reniains  around  its  tail,  or  the  old  i 
dried  skin  is  retained,  loosely  folded  about  \ 
the  pupa  as  a  protection,  thus  simulating  the 
coarctate  pupa  of  the  flies.    The  Spotted  ^'S-  ^^''■ 

Hippodamia,  H.  maadata  DeGeer  (Fig.  509)  is  pale  red,  with 
Uiirlfien.  black  spots  on  the  body,  and  is  quite  common,  wliile 
the  S.  convergens  Guerin  (Fig.  510,  with  larva  and  pupa)  is 
common  southwards.  In  CocdneUa  the  body  is  smooth,  hemi- 
spherical, with  the  hind  angle  of  the  prothorax  acute. 

Tlie  eggs  of  the  common  Two-spotted  Coccinella,  C.  iipuno- 
tata  Jjinn.,  are  laid  in  May  on  the  bark  of  trees,  and  those 
of  another  brood  are  laid  in  June  and  hatched  Jply  1st.  They 
are  oval,  cylindrical,  orange  yellow,  and  are  attached  in  a  bunch 
of  about  twenty-flve,  by  one  end  to  the  baik.  They  hatch 
out  when  the  leaves  and  their  natural  article  of  diet,  the  Aphis, 
appear,  and  may  be  found  running  about  over  the  leaves  of 
various  garden  shrubs  and  ti'ees.     The  body  is  black  with  flat- 
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tened  tubercles  spimilateii  above ;  on  each  side  of  the  first 
abdommal  segment  is  a  yellowish  spot,  and  there  is  a  broad 
yellowish  spot  ui  the  middle  of  the  fourth  segment,  and  one 
on  each  side.  On  June  28th  we  found  several  fully  grown 
larvEe  a  quarter  of  an  inch  long,  transfoi-ming  into  pupse, 
■with  a  freshly  transformed  beetle.  The  larva  begins  tlie  opera^ 
tion  by  attaching  very  firmly,  with  a  sort  of  silky  gnm,  its  tail 
to  the  leaf,  the  point  of  attachment  not  being  the  extreme  tip, 
but  just  before  it,  where  the  tip  of  the  abdomen  of  the  pupa  is 
situated.  MeanwhOe  the  body  contracts  in  length  and  widens, 
the  head  is  bent  upon  the  breast,  and  in  about  twenty-four 
hours  the  sltin  splits  open  and  discloses  the  pupa.  The  body 
\  y  of  the  pupa  ia  black ;  tlie  head  is  also  black,  and 

\,j-g~~:X    the  prothoiax  is  black  and  yellowish  pink,  with 
^  a  black  dot  on  each  side,  and  a  smaller  black 

'^  dot  on  each  edge  ;  the  meaothorax,  wing-covers, 

J^^.^^  scutellum  and  legs,  are  shining  black.  The  ab- 
./^PX  dominal  rings  are  pale  flesh-colored,  with  two 
rig.  Bii.  rows  of  large  black  spots  on  each  side,  the  spots 
being  transi'erse ;  the  terga  of  the  fourth  to  the  seventh  seg- 
ments are  separated,  the  body  being  arched  and  leaving  ^^ 
a  deep  furrow  between.  The  beetle  is  orange  yellow,  J^^ 
with  a  black  bead  and  prothorax ;  the  side  of  the  pro-  ■r'^ 
thorax  is  whitish,  with  a  central  diamond-shaped  white  ^^-  ''^^■ 
spot,  and  behmd  it  a  much  longer  whitish  spot.  The  beetle 
derives  its  specific  name  from  the  two  black  dots  on  the  elytra. 
It  hibernates,  and  might  be  used  to  clear  house-plants  of  plant- 
lice.  The  Kine-spotted  Cocelnella,  C.  noveinnotata  Herbst 
(Fig.  511,  and  pupa),  and  the  Three-banded  Coceinella,  0.  trU 
fasdata  Linn,  (Fig,  512),  are  also  not  uncommon  species. 

The  Fifteen-spotted  Lady-bird,  Mysia  Id-jyinctata  Olivier, 
is  black  on  the  head  and  prothorax,  with  seven  black  spots  on 
the  brownish  red  elytra,  and  a  black  spot  on  the  scutellum  ;  it 
is  seven-twentieths  of  an  inch  in  length.  The  larva  closely  re- 
sembles that  of  Coceinella,  but  along  the  body  are  six  rows  of 
stout  spinulated  spines ;  the  upper  surface  of  the  body  is  black, 
with  a  pale  spot  on  the  binder  edge  of  the  prothoracic  ring ; 
the  body  is  pale  beneath.  It  is  half  an  inch  long.  The  pupa 
is  pale,  not  black  like  that  of  the  CoccinellEe  known  to  us,  and 
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■is  sixteen-spotted,  with  three  additional  rows  of  dark  spots 
on  the  abdomen.  The  body  is  broad  and  flat,  with  a  row  of 
tlu-ee  spines  on  each  side  of  the  abdomen,  and  is  .40  of  an 
inch  long- 
In  ChUocorus  the  margin  of  the  elytra  is  dilated,  and  the 
lunate  prothorax  is  rounded  behind.  C  bwutnerulits  Mulsant 
(Fig.  513)  ia  black,  with  two  yellow  spots. 

The  genus  Scv/mnus  is  hemispherical,  pubescent,  with  short, 
abruptly  clavate  antennie.  I  have  received  from  ■ 
Dr.  11.  Shimer  the  larva  and  adult  of  Scj/mnus  cer- 
vicalis  Muls,  which  he  found  in  the  holes  of  insects  ^ 
boring  in  the  Prickly-aish.  The  body  is  subcylin- 
drical,  pale  whitish,  much  longer  and  slenderer  and  ^'^-  *''^^' 
narrower  than  in  Coccinella,  with  a  small  black  round  head  ;  the 
legs  are  long  and  slender,  more  so  than  in  Coccinella.  The 
\^^  rings  are  rather  convex,  not  tuberculated  above, 
tjKk^  though  provided  with  a  few  hairs.  It  is  .13  of  an  inch 
J^W\-  long.  The  beetle  is  reddish  brown,  with  very  dark 
Fig.  5ii.    Prussian  blue  elytra,  and  is  .10  of  an  inch  long. 

EpilacJma  borealis  Thunberg  (Fig.  514)  ia  yellowish,  with 
seven  large  black  patches  on  each  elytron.  "The  larvse, 
according  to  Osten  Sacken,  are  common  on  the  leaves  of  the 
pumpkin.  It  is  yellow,  witli  long,  brown,  branched  spines, 
arranged  in  rows  of  six  on  each  segment,  except  the  first  tho- 
racic segment,  which  has  only  four.  The  pnpa  instead  of 
spines  has  short  bristles,  especially  on  the  thorax." 


The  Pea  Weevil  (onlargedl. 
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In  the  remaining  suborders,  the  metamorphosis  is,  with  the 
exception  of  most  of  the  Neuroptera,  generally  "  iucompleto," 
the  active  larva  and  pupa  closely  resembling  the  adult,  and 
often  scarcely  distinguishable  from  it  except  in  being  wingless. 
This  similarity  of  the  adult  condition  to  the  larval  and  pupal 
forms,  as  well  as  the  equality  in  size  of  the  different  segments 
of  the  body,  the  aquatic  habits  of  many  of  the  species,  and 
the  numerous  genuine  parasites  found  among  them,  are  indica- 
tive of  their  low  rant. 


HEMIPTERA. 

This  suborder,  including  the  true  "bugs,"  plant-lice,  bed- 
bug and  body-lice,  may  be  briefly  characterized  by  the  beak- 
like  sucking  mouth-parts,  composed  of  the  mandibles  and 
maxillffi,  which  are  ensheathed  by  the  large  expanded  labium, 
while  the  labram  is  small  and  short ;  by  the  free,  large  protho- 
rax,  the  usually  angular  short  body,  and  the  irregnlai-ly  veined 
wings,  the  veins  being  bat  few  in  number,  while  the  fore  wings 
are  often  half  coriaceous  and  opake.  The  metamorphosis  is 
incomplete.  There  are  many  wingless  parasitic  forms,  and 
many  aquatic  species. 

The  triangular  head  is  neai'ly  always  sunken  into  the  pro- 
thorax,  and  is  small  in  proportion  to  the  rest  of  the  body  ;  the 
eyes  are  small,  nearly  globular  and  very  prominent,  and 
the  three  ocelli  are  set  far  back,  while  the  short,  bristle-like,  or 
filiform  antennse,  composed  of  from  five  to  nine  joints,  ai'c  in- 
serted below  and  far  in  advance  of  the  eyes,  so  that  the  front 
is  broad  and  fiat.  Tlie  mouth-parts  are  greatly  produced  into 
a  solid  hard  beak.  The  mandibles  and  maxitlEC  are  long  and 
style-iike,  the  latter  without  palpi ;  they  are  ensheathed  at 
their  base  by  the  canaliculate  labium,  which  has  obsolete 
palpi,  while  the  lingua  is  siiort,  but  slightly  developed,  its 
flinetion  of  tasting  the  food,  owing  to  the  peculiar  habits  of 
the  suborder,  being  thrown  into  disuse.  The  labrum  is  well 
developed,  being  generally  acutely  triangular.  The  thorax  is 
constructed  on  the  coleopterous  type,  the  prothorax  being 
broad  above,  and  the  wings,  when  folded,  concealing  the  rest 
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of  the  body,  while  the  side  pieces  (the  epimera  and  epiaterna) 
are  large  and  of  much  the  same  form  ais  in  tlie  Coteoptera,  and 
the  legs  are  situated  close  together,  with  coxie  and  troeliantere 
very  similar  to  those  of  the  Coleoptera.  The  body  is  osaally 
very  flat  above,  or,  in  the  more  or  less  cylindrical  species, 
somewhat  broad  and  flat.  The  body  is  less  concentrated 
headwards  than  in  the  Coleoptera,  tliough  much  more  so  than 
in  the  Orthoptera,  and  iu  tliia  respect,  as  well  as  in  other 
essential  characters,  the  group  is  intermediate  between  these 
two  suborders.  Both  pairs  of  wings  ai'e  very  equal  in  size 
and  alike  in  shape,  except  in  the  higher  families  where  they 
are  very  unequal,  the  hinder  pair  being  veiy  small.  They  ai-e 
generally  very  regularly  ovate  in  shape,  the  costal  edge  being 
much  curved  and  rounded  towards  the  obtusely  rounded  apex ; 
the  outer  edge  is  long  and  very  oblique,  and  the  inner  edge 
short,  though  often  longer  than  the  outer  edge  in  the  lower 
families.  The  type  of  venation  is  rather  peculiar  in  this  snb- 
order,  as  the  costal  veins  are  large  and  stout,  while,  as  seen  in 
the  wings  of  Apliis,  the  median  veins  are  sent  out  from  the 
eosta ;  indeed  there  is  no  central  poweiful  vein  in  the  middle 
of  the  wing  ;  in  other  words  the  wing  is  scarcely  differentiated 
into  its  three  special  regions,  so  well  seen  in  the  Hymenoptera 
and  Lepidoptera,  and  especially  the  Orthoptera.  The  surface 
is  net-veined  rather  than  parallel- veined,  but  there  are  few 
veinlets,  and  the  interspaces  are  lai'ge  and  few  in  number, 
and  in  this  respect  most  Hemiptera  show  their  superiority 
to  the  Orthoptera  and  Nenroptera.  In  the  lower  section  of 
the  suborder,  the  Heteropterous  Hemiptera,  tlie  thickening  of 
the  basal  half  of  the  wing  tends  to  obliterate  all  traces  of  the 
veins,  and  especially  the  veinlets. 

The  legs  ai'e  slender,  and  often  very  long,  owing  to  the  great 
length  of  the  femora  and  tibiae,  while  the  tarsi,  like  those  of 
the  lowest  Coleoptera,  are  two  or  thi-ee-jointed. 

The  abdomen  has  six  to  nine  segments  apparent,  though 
the  typical  number  is  eleven,  according  to  Lacaze-Duthiers. 
The  stigmata  are  very  distinct,  being  often  raised  on  a  tubercle. 
On  the  basal  ring  of  the  abdomen  are  two  cavities  in  which 
are  sometimes  seated  vocal  organs,  as  in  the  male  Cicada,  and 
in  the  metathorax  of  some  species  are  glands  for  secreting  a 
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foul  odorous  fluid.  Lacaze-Duthiers  has  given  a  sectional  view 
of  Ranatra  (Fig.  .516;  v,  dorsal  vessel;  i,  intestine;  n,  ner- 
vous cord)  which  shows  the  relation  of  the  elements  of  an 
abdominal  segment,  t,  is  the  tergum;  em,  the  epimei-um ; 
BS,  the  episternum,  and  s,  the  sternum. 

The  ovipositor  and  the  genital  armatiu-e  are  generally  con- 
cealed within  the  tip  of  the  abdomen,  being  rarely  exserted  so 
as  to  form  a  prominent  part  of  the  body.  It  differs  gi-eatly  in 
its  development,  and  is  difiieult  to  reduce  to  a  common  type. 
Lacaae-Duthiers  states  that  we  may  consider  the  abdomen  of 
the  Hemiptera  as  consisting  of  ten  or  eleven  segments,  accord- 
ing as  we  consider  the  horny  ring,  lying  between  the  abdomen 
and  thorax  as  the  basal  ring  of  the  abdomen,  or  not.  He  re- 
gards the  former  view  as  the  true  one.  This  author  contends 
that  in  Ploa  the  tergum  of  the  first  and  second  abdominal 
y  segments  (proto  and  deutotergites)  are  coal- 
gj>'  ^S^''""  ^  esced,  and  that  the  original  sutures  are  marked 
N,^^^-^  by  simple  strite,  while  at  the  opposite  end  of 
"      s  the  abdomen  the  genital  and  anal  outlets  are 

*^' ^'^  .  separated  by  three  rings,  i.e.,  the  eighth, 
ninth  and  tenth. 

In  the  Cicadid(B  and  Phytoooris  the  ovipositor  is  per- 
fect and  much  as  described  in  the  Hymenoptera.  In  the 
JFulgoridoi,  Naucoris,  Ploa  and  Notonecta,  the  eighth 
segment  is  complete,  while  the  ovipositor  is  more  or  less  in- 
complete, and  it  often  happens  that  a  reunion  of  secondary 
pieces  represents  a  principal  piece,  and  that  the  elements  of 
the  two  postgenital  rings  are  articulated  together  by  overlap- 
ping each  other. 

In  Ranatra,  Nepa  and  Gerris  is  a  third  modification  of  the 
ovipositor,  where  the  postgenital  segment  is  incomplete,  and 
the  sternal  appendages  and  sternum  of  the  segment  bearing 
the  ovipositor  only  remain,  the  other  pai-ts  being  aborted.  In 
the  Pontatomids  and  Cimex  there  is  no  ovipositor,  but  the 
aborted  elements  are  more  or  less  developed,  so  as  to  be 
identifiable. 

The  nervous  system  consists,  besides  those  of  the  head,  of 
two  thoracic  ganglia,  of  which  the  anterior  is  the  smaller,  which 
send  oS  two  main  trunks  to  the  abdomen. 
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The  ceaophagus  is  usually  small  and  short,  while  the  much 
convoluted  stomach  is  very  loug  aud  subdivided,  first  into  a 
large,  straight,  glandular  portion  ;  second,  iuto  the  convoluted 
smaller  part,  and  third,  in  some  Pentatomids  and  Coreid(e 
there  is  a  third  stomach  "consisting  of  a  very  narrow,  slightly 
flexuous  canal,  on  which  are  inserted  two  or  four  rows  of 
closely  aggregated  glandular  tnbes."  (Siebold.)  The  Gicad- 
idcB,  and  most  Heteropterous  Hemiptera,  have  very  large  lobu- 
lated  salivary  glands,  divided  into  two  unequal  portions,  and 
often  with  long  digitiforin  processes. 

In  the  aquatic  species  of  the  JVaucoridm  and  Nepidce 
there  are  only  two  stigmata  at  the  end  of  the  abdomen.  In 
Nepa  and  Eanatra  the  stigmata  are  situated  at  the  base  of  a 
long  tube.  There  are  four  long  urinary  tubes.  The  ovaries 
are  formed  of  from  four  to  eight  tubes  ai-ranged  in  a  verti- 
ciUate  manner  about  the  end  of  the  short  oviduct.  In  the 
Psyllidm  and  Gicadid<B,  however,  they  are  composed,  in 
the  first  family,  of  ftom  ten  to  thirty  unilocular  tubes,  and  in 
the  second,  of  from  twenty  to  seventy  bilocular  tubes.  The 
reGeptaciduni  seminia  consists  of  one  or  two  small  caeca,  and  the 
Oicadidce  are  the  only  Hemiptera  which  have  a  copulatory 
pouch,  tliis  consisting  of  a  pyriform  vesicle.  "The  viviparous 
Aphid(e  diiTer  from  those  which  are  oviparous,  in  that  their 
eight  ovarian  tubes  are  multilocular  and  their  oviducts  entii-ely 
witliout  appendages,  while  with  the  second,  or  oviparous,  these 
eight  tubes  ai-e  unilocular,  and  there  is  a  seminal  receptacle 
and  two  sebaceous  glands."  (Siebold.)  The  testes  vary 
greatly  in  number  and  form,  consisting  of  from  one  to  five 
tiibuliform  or  rounded  glands. 

The  active  larvse  of  the  Hemiptera,  like  those  of  the  Orthop. 
tera,  resemble  closely  the  imago,  differing  mainly  in  possessing 
the  rudiments  of  wings,  which  are  acquired  after  the  first 
moulting.  After  two  or  more  changes  of  skin  they  pass  into 
the  pupa  state,  which  diflfers  mainly  from  that  of  the  larva  in 
having  larger  wing-pads.  While  the  development  of  the  imago 
ordinai'ily  occupies  the  summer  months,  in  the  Aphides  it 
takes  but  a  comparatively  few  days,  but  in  the  Seventeen-year 
Locust  as  many  years  as  its  name  indicates.  An  exception 
to  this  mode  of  development  is  seen  in  the  larva  of  the  male 
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Coccus,  which,  as  in  the  higher  suborders,  spins  a  silken  co- 
coon, and  changes  into  an  inactive  pupa. 

Apterous  individuals,  especially  females,  sometimes  occur, 
especially  in  the  aquatic  Hydrometra,  Veiia  and  Limnobates, 
and  in  many  other  genei'a  the  hind  pair  of  wings  are  often 
absent. 

The  embryologicat  de\elopment  of  such  Hemiptera  as  have 
been  observed  (*.  e.,  Coii"i.a,  accoiding  to  Dr.  Brandt's  re- 
searches), eoiTesponds  veiy  closely  with  that  of  the  Neurop- 
tera  (Calopteryx  and  Diplax). 

Thei'e  are  about  12,000  species  li\ing  and  fossil.  Some 
species  are  of  great  size,  especially  the  Hydrooores,  a  division 
containing  the  aquatic  genera,  Velia,  Nepa,  Eelostoma  and 
Notonecta,  and  which  first  appeared  in  the  Jurassic  formation. 

Latreille  divided  the  Hemiptera  into  the  Heteroptera  and 
nomoptera.  The  latter  are  the  higher  m  rank,  as  the  body  is 
more  cephalized,  the  parts  of  the  body  more  specialized,  and 
in  the  Aphid  as,  which  top  the  series,  we  have  a  gi'eater  sex- 
ual differentiation,,  the  females  being  both  sexual  and  asexual, 
the  latter  by  a  budding  process,  and  without  the  inteiposition 
■of  the  mate  producing  immense  numbers  of  young,  which  feed 
in  colonies.  The  species  are  smaller  than  in  the  Heteroptera, 
and  are  all  terrestrial.  The  Heteropterous  Hemiptera,  on  the 
other  hand,  are  lai'ger,  the  body  is  less  compactly  put  together, 
the  abdomen  and  thorax  are  elongated,  the  head  is  small  com- 
pared with  the  rest  of  the  body,  and  the  species  are  large, 
some  of  great  size  (a  sign  of  degi-adation  among  insects),  and 
several  families  are  aquatic,  indicating  a  lower  grade  of  devel- 
opment, while  representatives  of  these  were  the  first  of  the 
suborder  to  appear  in  geological  times.  Their  affinities  are 
with  the  Oi-thoptera  and  Neuroptera,  while  the  Apliidce  and 
Homoptera  generally,  on  the  other  hand,  whose  bodies  are 
more  cylindrical,  ally  thenaselves  with  the  first  and  higher  se- 
ries of  suborders. 

In  the  Homopterous  Hemiptera  the  fore  pair  of  wings  are 
generally  transparent  and  usually  net-veined,  lying  with  the 
hind  pair,  which  are  considerably  smaller,  roof-like  nixm  the 
body,  and  the  head  is  held  vertically,  where  in  most  Heterop- 
tera it  is  horizontal  and  flattened. 
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Aphid^,  Latreille.  The  Plant-lice  have  antennse  with  from 
Ave  to  seven  joints,  and  generally  longer  than  the  body.  The 
ocelli  are  wanting,  and  the  beak  is  three-jointed  and  developed 
in  both  sexes.  The  legs  are  long  and  slender,  with  two-jolnt«d 
tarsi.  The  males  and  females  are  winged,  and  also  the  last 
brood  of  asexual  indivldaala,  but  the  early  summer  broods 
are  wingless.  Their  bodies  are  flask-shaped,  being  cylind- 
rical, the  abdomen  thick  and  rounded,  and  in  Aphis  and 
Lacbnus  is  provided  with  two  tubes  on  the  sixth  segment  for 
the  passage  of  a  sweet  fluid  secreted  from  the  stomach.  The 
wings  are  not  net-veined,  having  few  veins,  which  pass  out- 
wards from  the  costa.  Tliey  are  usually  green  in  color,  with 
a  soft  powdery  bloom  which  exudes  fiom  their  bodies. 

Bonnet  flrst  discovered  that  the  summer  brood  of  wingless 
individuals  were  bom  of  virgin  parents,  hatched  from  egga 
laid  in  the  autumn,  apd  that  the  true  winged  sexes  composed 
the  last  generation,  which  united  sexually,  and  that  the  female 
laid  eggs  in  the  autumn  which  produced  the  spring  brood  of 
asexual  wingless  individuals. 

Dr.  W.  I.  Burnett  gives  the  following  brief  summary  of  the 
mode  of  development  in  this  group.  In  the  eai'ly  autumn 
the  colonies  of  plant-lice  are  composed  of  both  male  and 
female  individuals ;  these  pair,  the  males  then  die,  and  the 
females  begin  to  deposit  their  eggs,  after  which  they  die  also. 
Early  in  the  spring,  as  soon  as  the  sap  begins  to  flow,  these 
^gs  are  hatched,  and  the  young  lice  immediately  begin  to 
pump  up  sap  from  the  tender  leaves  and  shoots,  increase  rap- 
idly in  size,  and  in  a  short  time  come  to  maturity.  In  this 
state  it  is  found  that  the  whole,  brood,  without  a  single  excep- 
tion, consists  solely  of  females,  or  rather,  and  more  properly, 
of  individuals  which  are  capable  of  reproducing  their  Idnd. 
This  reproduction  takes  place  by  a  viviparous  generation,  there 
being  found  in  the  individuals  in  question,  young  lice,  which, 
when  capable  of  entering  npon  indiridual  life,  escape  from 
their  progenitors,  and  form  anew  and  greatly"  increased  col- 
ony. This  second  generation  piu-sues  the  same  course  as  the 
first,  the  individuals  of  which  it  is  composed  being,  like  those 
of  the  flrst,  sexless,  or  at  least  without  any  trace  of  the  male 
sex  throughout.     These  same  conditions  are  then  repeated,  and 
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BO  on  almost  indefinitely,  experiments  having  shown  that  the 
power  of  reproduction  under  such  circumstances  may  be  exer- 
cieed,  according  to  Bonnet,  at  least  through  nine  generations, 
while  Duval  obtained  thus  eleven  generations  in  seven  months, 
his  generations  being  curtailed  at  this  stage  not  by  a  failure 
of  the  reproductive  power  but  by  the  approach  of  winter, 
which  killed  his  specimens ;  and  Kyber  even  observed  that  a 
colony  of  Aphis  dianthi,  which  bad  been  bronght  into  a  con- 
stantly heated  room,  continued  to  propagate  for  four  years  in 
this  manner,  without  the  intervention  of  males,  and  even  in  this 
instance  it  remains  to  be  proved  how  much  longer  these  phe- 
nomena might  have 
beencontinued."  Dr. 
Burnett,  from  whom 
we  quote,  considers 
this  anomalous  mode 
of  increase  of  indi- 
viduals as  a  process 
of  budding,  and  that 
j  the  whole  series,  like 
^  the  leaves  of  a  tree, 
constitutes  but  a  sin- 
gle generation,  wiiich 
results  from  the  union 
of  the  sexes  in  the 
previous  fall.  It  has 
Fig. 617,  always   been   sup- 

posed that  the  final  autumnal  set  of  individuals  were  males 
and  females  alone.  But  Dr.  Burnett  states:  "The  tei-minal 
brood  has  hitherto  been  considered,  as  far  as  I  am  aware,  to  be 
composed  exclusively  of  miles  and  females,  or,  in  other  woi-ds, 
of  perfect  insects  ot  both  sexes  I  was  suiprised,  therefore,  on 
examining  the  mteiml  organs  of  the  rion-winged  individuals, 
to  find  thit  min>  of  these  last  were  not  females  proper,  but 
simply  the  oidinary  gemmipaious  form.  Moreover  so  great 
wa=!  the  Sim  din  ty  of  appeirance  between  these  two  forms — 
tiue  females  and  genimipauus  individuals— that  they  could 
be   distinguished   only  Ij    an   e\.imiiiatioQ   of  their   internal 
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MM.  Balbiani  and  Signoret  have  discovered  that  the  com- 
mon European  Aphis  aceris  produces,  besides  young  of  the 
normal  form,  a  singular  dimorphous  form  (Fig.  517),  first  de- 
scribed in  1852  by  Mr.  J.  Thornton,  under  the  name  of  Pliyl- 
loplioi-us  testudinatus,  and  afterwards  called  Pertphyllus  teatudo 
by  M.  Van  der  Hoeven.  The  chief  characteristic  of  this  re- 
markable form,  which  is  flattened,  ecale-lilte,  is  the  series  of 
leaf-like  scales  surrounding  the  body  and  bordering  the  appen- 
dages, while  the  upper  side  of  the  abdomen  is  covered  with 
hexagonal  figures.  The  generative  apparatus  is  also  very  ru- 
dimentary. It  does  not  produce  young,  and  the  insects  them- 
selves do  not  increase  in  size  after  bkth,  being  scarcely  one 
millimetre  in  length.  "They  undergo  no  change  of  skin, 
never  acquire  win^  like  the  reproductive  individuals,  and  their 
antennie  always  retain  the 
five  joints  which  they  p 
sent  in  all  young  Aphides  ^ 
before  the  first  moult." 
(Science  Gossip,  1867,  p. 
204.) 

Aphides  are  found  upon 
every  part   of  plants.   " 
Some   species  which    are  Fig.  sis. 

wingless,  are  found  on  the  roots  of  plants,  others  on  the  stems 
of  twigs,  others  roll  up  leaves,  or  form  gall-like  swellings  on 
leaves ;  the  grain  Aphis  sucks  the  sap  of  the  kernel.  Ants  are 
fond  of  the  sweet  excretions  from  the  abdominal  tubes,  and 
often  keep  them  captive  in  their  nests  like  herds  of  cattle. 
Syrphus  flies,  Coecinellse,  etc.,  keep  them  witliin  proper  limits 
in  nature.  Various  species  of  Aphidiua  kill  lai'ger  numbers 
than  we  imagine.  "When  an  Aphis  has  received  an  egg  from 
one  of  these  parasites  it  quits  its  companions  and  fastens  itself 
by  its  ungues  to  the  under  side  of  a  leaf,  when  it  swells  into  a 
globular  foi-m,  its  skin  stretched  out  and  dried,  up,  and  in  a 
short  time  the  perfect  parasite  escapes  by  a  circulai-  hole,  the 
mouth  of  which  sometimes  remains  like  a  trap  door,"  In 
the  Museiim  of  the  Peabody  Academy  is  an  apple  twig  almost 
covered  with  dead  Aphides,  each  perforated  by  a  hole  fi'om 
which  an  Aphidius  had  escaped. 
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In  Aphis  tho  aeven-jointed  antenna?  are  longer  than  the  body, 
the  two  basal  joints  short  and  thick,  the  seventh  tho  longest, 
and  near  the  end  of  the  abdomen  there  ai'e  two  long  honey 
tnbes.  Aphis  a/vence  Fabr.  is  abuudant  and  very  iiyurious  to 
the  ears  of  wheat,  sucking  ont  the  sap  and  greatly  reducing  the 
bulk  of  the  corn.  In  certain  years  it  has  spread  over  the 
country  in  inunense  numbers.  Aphis  mali  Fabr.  (Fig.  618, 
winged  female;  Fig.  519,  asexnal  female),  and  A,  malifoUcs 
Fitch  are  found  on  the  apple ;  A.  eerasi  Fabr.  on  the  eheiry ; 
A.  persicoi  Sulzer  on  the  peach,  and  A.  braasicce  Linn,  on  the 
cabbage.  There  we  about  thirty  species  known  in  this 
country. 

In  Lachnus  the  sixth  joint  of  the  antennae  is  shorter  than 
the  seventh,  and  the  honey  tnbes  are  veiy  short.  Lachnus 
stroM  is  found  on  the  white  pine  bushes  often  in  great  numbers. 
Lachnus  carym  Harris  Is  a  very  large  species 
■which  lives  on  the  Hickory.  Mr.  Walsh  states 
that  he  has  "  noticed  in  the  autumn,  numerous 
r  apterous  females  on  the  same  tree,  which  lived 
Fig.  519.  many  days  and  laid  their  eggs  in  confinement, 
but  died  without  assuming  wings."  The  genus  Enosoma  differs 
in  having  no  honey  tubes,  and  in  having  only  two  median  (dis- 
coidal)  cells.  The  species  are  covered  with  a  woolly  Socculent 
substance,  secreted  from  the  abdomen,  though  no  special 
glands  for  this  purpose  have  yet  been  discovered,  while  but  lit- 
tle "honey"  is  exuded  from  the  orLflees  of  the  aborted  honey- 
tubes.  Eriosoma  lanigera  Hausmann,  the  Apple-blight,  is 
black,  with  the  abdomen  honey  yellow.  The  eggs  are  laid  in 
the  axils  of  the  branches,  especially  near  the  roots  of  the  tree, 
if  there  are  any  suckers  present,  and  are  enveloped  in  the  powr 
dery  substance  of  the  abdomen  of  the  female.  By  their  stings 
in  the  bark  numerous  warts  and  excresences  are  produced, 
the  leaves  turn  yellow  and  drop  off,  and  the  tree  often  dies. 
Professor  Verril!  has  fonnd,  about  the  middle  of  October, 
among  the  wingless  indiiiduals,  "  a  large  nnmber  of  both  males 
and  females  having  well  formed  and  rather  large  wings,  but  in 
other  respects  closely  resembling  the  rest." 

The  genus  Adelges  was  proposed  by  Vallot  for  certain  broad, 
flattened  plant-lice,  which  attack  coniferous  ti-ees,  often  raising 
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swellings  on  twiga  like  pine  and  spruce  cones.  Tiie  antennse 
are  short,  flve-jointed  and  slender ;  there  are  three  straight 
veinlets  arising  from  the  main  subcostal  vein  and  directed  out- 
wards, and  there  are  no  honey  tubes ;  otherwise  these  insects 
closely  resemble  the  Aphides.  A  species  (Fig.  520 ;  a,  pupa 
seen  from  beneath)  closely  related  to  the  European  Adelges 
(Chermes)  coccineus  of  Eatzburg,  and  the  A.  strobHobitis  of 
Kaltenbach,  which  have  similar  habits,  we  have  found  in  abun- 
dance on  the  spruce  in  Maine,  where  it  produces  swellings  at 
the  end  of  the  twigs, ' 
resembling  in  size 
and  form  tlie  cones 
of  the  same  tree. 

Under  the  name 
ofSormaphis  Osten 
Saoken  describes 
Horm.  Jtamamelidis  "  *■'»■  ''^■ 

(Fig.  521,  wings),  which  inhabits  "obliquely  conical  or  hom- 
lilie  galls  on  the  upper  side  of  the  leaf  of  Hamamelis  Tirgin- 
ica,  the  Witch  Hazel,  opening  on  the  under  side  of  the  leaf." 
In  this  genns  the  "wings  are  laid  flat  on  the  back  in  repose, 
extending  much  beyond  the  body,"  while  the  honey  tubes  are 
eitlier  small  or  obsolete,  and  the  antennae  are  short,  being  from 
three  to  flve-jointed.  (Shimer) 

The  genus  Thelaxes  differs  in  the  wii^s  being  folded  flat 
on  the  back,  and  there  are  bat  two  veins  in  the  hind  wings, 
one  subcostal,  the  other  median.  Tlielaxes  ulmicbla  "Walsh 
inhabits  galls  on  the  leaves  of  the  elm. 
Walsh  states  that  the  winged  females  are  black  ^ 
and  more  or  less  pruinose.  In  Byrsocrypta  the 
wings  are  steeply  roofed,  according  to  Walsh, 
and  in  the  six-jointed  antennse  "the  sixth  Fig,  sai. 
joint  is  nearly  as  long  as  the  fourth  and  fifth  together."  This 
genus  also  consists  of  several  gall-inhabiting  spetaes.  In  the 
species  of  Pemphigua,  which  produce  gall-lilie  excresencea  on 
plants,  the  fourth  to  the  sixth  antennal  joints  are  neai'ly  equal 
in  length,  and,  as  in  Byrsocrypta,  there  are  two  median  veins, 
the  third  vein  of  the  wing  being  simple,  while  in  Eriosoma  it  is 
forked.     Mr.  Walsh  has  "ascertained  from  repeated  observa- 
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tions  the  very  curioas  fact,  that  the  ants  fetch  the  larvie  of 
Pemphigus  formicetornm  Walsh  home  to  their  neata  from  the 
roots  on  which  they  feed,  and  place  them  in  little  clusters  of 
fifty  or  sixty  individuals,  where  they  soon  elaborate  such  a 
dense  mass  of  white  cottony  matter  as  to  entirely  conceal 
them."  (Fixiceediugs  of  the  Entomological  Society  of  Thila- 
delphia,  i,  p.  307.) 

Pemphigus  formicarius  is  attended  by  Formica  aphidicola. 

Mr.  Waiah,  who  describes  it,  states  that  "two  kinds  of  larvas 

occurred  in   company ;    the 

i  first,  when  recent,  scarcely 

twice  as  long  as  wide  and 

whitish ;    the   second,   when 

recent,  three  times  as  long 

Fig.  532.  as  wide  and  cinereous.    From 

the  latter  I  bred  five  winged  individuals," 

Another  species,  the  Vagabond  Pemphigus,  P.  vagahmdus 
Walsh  (Fig.  522),  so-called  fi-oni  its  habit  of  wandering  to 
very  great  distances  in  its  native  forests,  raises  lai-ge  galls 
(Fig.  523)  on  the  tops  of  the  cotton-wood  and  balsam  pop- 
lars ;  and  the  "  old  blackened  galls  hang  on  to  the  twigs  for 
several  seasons,  giving  tiie  tree  a  singular  appearance  when 
the  leaves  are 
off  in  the  winter 
time,"  A  sin- 
gle female  be- 
^  gins  the  gall, 
whose  young 
multiply, 
leaving  the  gall 
m  Septembei'. 
Mr.  Walsh  has 
also  described 
Fig.  62J.  the  Sumac  gall 

(Fig.  52.4)  caused  by  a  smaller  species,  the  Pemphigus  rhois  of 
Fitch,  and- also  the  Cocfcscomb-elm  gall  (Fig.  525)  made  by 
the  P.  idmieola  of  Fitch,  which  infests  young  white  elm  trees, 
often  densely  covering  the  leaves,  "By  the  end  of  June  or 
the  beginning  of  Jaly,  the  gall  becomes  full  of  winged  plant- 
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lieo,  when  the  slit  on  the  upper  side  of  the  leaf,  ttfough  which 
the  mother  plant-louee  built  up  the  gall  early  in  the  spring, 
gapea  open  and  allows 
the  insects  to  escape 
into  tho  open  air." 
(American  Entomolo- 
gist, p.  108.) 

The  Editoi-s  of  the 
"American  Entomolo- 
gist" describe  and  fig- 
ure the  Apple  root 
plant-louse,  Uriosoma 
(Pemphigus)  pyri  of 
Fitch  (Fig.  526  ;  a,  the 
gall ;  6,  larva ;  c,  fe- 
male ;  d,  leg ;  c,  beak ; 
/,  antenna  of  female ; 
g,  of  larva) ,  which  occurs  sometimes  in  great  abundance,  form- 
ing, in  October,  galls  like  potatoes,  and  two  to  three  inches  in 
diameter,  on  the  roots  of  apple  trees,  just  beneath  the  surface 
of  the  ground. 

The  European 
Cherm.es  (Pemphi- 
gus) abietia  has  two 
Borta  of  females, 
and  ia  parthenoger 
ons,  according  to 
Leuckai-t. 

XIoociD^  Fallen. 
The  Bark-lice  have 
six  or  more  joints 
to  the  antennEC  ;  the 
tarsi  are  two-jointed,  the  beak  wanting  in  the  males,  in  which 
the  hind  wings  are  usually  wanting,  while  the  scales  made  by 
the  females  are  usually  flattened,  scale-like,  or  rounded  hemi- 
spherical. The  wingless,  scale-like,  adult  females,  by  a  retro- 
grade development,  in  which  the  legs  and  rings  of  the  body 
become  aborted,  remind  us  of  the  Barnacles  and  allies  among 
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Crustacea,  and  like  them,  they  can  scarcely  be  referred  to  the 
type  of  Articulates  at  all,  while  other  forms,  sach  as  C.  cacti 
in  its  larval  state,  resemble  Giomeris,  or  the  Isopods,  among 
Crustacea.  On  thcother  hand  the  males  have  been  mistaken 
for  some  Neuroptera,  and  the  male  Coccus,  with  its  long  anal 
stylets  and  the  single  pair  of  fore  wings,  may  be  likened  to 
an  Ephemera.  The  genera  Aspidiotua  and  Lecanium  are  par- 
thenogenoas,  as  in  the  Aphidce 

In  Aleurodes  both  sexes  aie  winged  and  of  similar  form,  the 
antennie  are  six-jointed,  with  the  secon<l  jumt  lengthened,  and 
in  the  fore  wings, 
which  are  spread  out 
as  m  Lepidoptera, 
theie  is  but  a  single 
in,themedian.  We 
(6  received  from 
Mr.J.  L.  Eussell,the 
young  and  adult  of  ■ 
I  species  which  oc- 
cun-ed  in  great  num- 
l'  bers  on  his  house- 
plants  and  especially 
on  the  tomato  leaves. 
I  early  in  September.  The  laiTEe 
are  green  and  scale-like,  rounded  oval,  and  the  piipie  retain  the 
same  form  and  are  smootli  beneath,  but  witli  minute  hairs 
above  and  on  the  edges.  The  adult  is  yellowish  white,  with 
snow-white  wings,  and  is  about  .04  of  an  inch  in  length. 
.,  The  body  of  the  imago  nearly  formed, 

with  black  eyes,  can  be  seen  through  the 
thin  pupa  skin.    In  DortJiesia  the  males 
only  are  provided  with  wings ;  the  an- 
tennffi  are  long,  nine-jointed,  and  the 
abdomen  is  oval,  ending  in  a  bushy  mass 
of  threads.     The  genus  Coccus  differs  in 
that   the   two-winged  males   have   ten- 
Fig.  527.  jointed  antennte  and  two  anal  bristles. 
The  females  have  nine-jointed  antennae,  and  are  covered  with  a 
flattened,  hemispherical  scale.     The  Cochineal  insect,  Coccus 


The 
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(Pseuclococcus)  cacti.  (Fig.  527,  male,  with  wingless  female, 
natural  size  and  enlarged)  secretes  masses  of  Cochineal  from 
its  body.  The  males  are  carmine  red,  with  light  brown  wings, 
and  the  anal  setie,  or  bristles,  are  two  and  one-half  times 
longer  than  the  body,  which  is  three-fourths  of  a  line  long, 
while  the  female  is  one  line  in  length,  rounded  in  form, 
and  covered  with  a  heavy  bloom.  It  lives  in  Mexico  on  the 
Cactus  coccinellifer,  and  has  been  introduced  into  Spain  and 
Algiers  and  the  Madeira  islands.  Coccus  manniparus  of 
Ehrenbei'g  is  found  at  Sanai 
growing  on  the  Tamarix,  and  pro- 
duces by  its  attaclis  the  gum-lilie 
secretion  called  "manna."  ( 
cm  laeca  Kerr  lives  in  the  East  ^ 
Indies  on  the  Ficus  religiosa,  and 
produces  the  lao  of  commerce. 
When  found  on  the  twigs  it  is  *'^'  ''^''' 

called  sticli  lac,  but  after  it  has  been  pounded,  and  the 
greater  part  of  the  coloring  matter  extracted  by  water,  it  is 
called  seed  lac;  when  melted  down  into  cakes  after  it  has 
been  strained  and  formed  into  thin  scales,  lump  lao  and  shell 
lac. 

Mr.  Glover  has  figured  three  species  of  Aspidiotus  found  by 
him  living  on  the  orange  in  Florida,  and  all  seem  to  be  new  to 
science.  The  first  we  may  call  Aspidiotus  Gloverii  (Fig.  628,  a, 
male  ;  b,  female  ;  d,  linear  scale,  enlarged)  which  differs  from 
the  others  by  not  having,  according  to  Glovei^'s  drawing,  the 
usual  pair  of  caudal  filaments.  It  occurs  on  the  bark  j 
leaves,  especially  on  the  outer  edge,  and 
along  the  midrib.  Another  species  is 
represented  at  Fig.  .^28,  c.  The  third  ' 
species  may  be  called  the  Aspidiotus  i 
citricola,  which  has  been  very  injurious  I 
to  the  orange  in  the  Maritime  Alps  i 
Northern  Italy.   It  has,  besides  a  linear  Pig-  kb- 

scale  like  that  represented  in  Fig.  528,  d,  an  oval  scale  (Fig. 
529,  a,  male;  b,  female,  enlarged;  c,  oval  scale),  and  the 
female  has  two  long  caudal  filaments.  The  hymenopterous 
pai'asite,  Coccophagus,  preys  on  this  genus. 
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Othei  bark  lice  belonging  to  another  genus,  Lecanium,  are 
foand  m  hot-hoases  they  differ  from  the  preceding  in  being 
flat,  scale  like,  wTthout  any  traces  of  rings,  and  have  eight- 
jointed  antenn-^,  while  the  inalLS  h^^e  nine  joints  to  the  an- 
tennte,  and  are  two  Winged  L  hsKperidmii  Linn,  is  found  on 
the  oiange 

The  tditois  of  the  Ameiican  Entomologist  (p.  14)  describe 
the  Lecamum,  Mailmie  (Fig  530,  b)  which  Uves  on  the  twigs 
and  leiA  es  of  the  Osage  oiaiige  '  The  dark  part  is  the  scale 
coieiing  the  insect,  and  this  scale,  as  usual  in  the  genus  to 
which  the  mseet  belongs,  js  of  i  blood  brown  color.  The  pale 
part  is  snow^  white,  ind  is  composed  of  a  fine  cottony  do^ 


enveloping  the  eggs  qnd  joung  iai\(e 


similai  species,  L. 
aivn  ola  (Fig. 
6''0  o)  "infests 
the  baik  as  well 
a'l  lea^  es  of  the 
ctnimon  maple." 
The  common 
bark  louse  of  the 
Apple  tree  be- 
longs to  the  genus 
Aapidwtvs  (A. 
conchifoimis)  and 
does  mire  injuiy 
to  thit  tree  than 
any  other  insect 
known  It  is  also 
found  on  the  cur- 
rant, plum  and 
pear.  (E  i  1  e  y  .  ) 
The  female  is 
shaped  like  an 
oyster  shell  Theie  are  ftom  ten  to  one  hundred  eggs  laid 
by  the  female  Westwood  states  that  the  males  of  this  genus 
are  veiy  broad,  with  broid  wing«,  and  a  central  anal  appen- 
dage, but  without  the  usual  caudil  filaments.  The  pupai'ium 
has  a  double  shield 
Mr.  Eiley  has  studied  the  habits  of  the  A.   conchiformis 
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Gmelin  (Figs.  531,  532)  in  Illinois,  and  states  that  June  6th 
most  of  the  eggs  were  hatched,  though  the  young  had  not  left 
the  scales  ;  on  the  9th  the  weather  being  "  exceedingly  warm," 
the  young  (Fig.  532,  2)  were  found  running  all  over  the  twigs  ■ 
on  the  J  1th  they  all  became  fixed,  and  the  day  aftei  a  white 
waxy  secretion  began  to  issue  from  the  body  m  the  shape  of 
very  fine,  delicate  threads  (3) .  On  the  22d  they  h  id  mci  eased 
materially  In  size,  the  waxy  secretion  vanished  s 
after  the  last  date,  leaving  what  appeared  to  be  the  1 
body  of  a  yellowish  brown  color,  though  in  iealit\  J 
the  body  is  underneath  and  separate,  and  has  lost  al!  II 
trace  of  merabera.  On  the  6th  of  July  the  seeietion,  I 
rapidly  increased  and  assumed  an  oval  foim  in  18 
the  insect  was  of  tlie  form  uidicated  at  S.  On  the  n 
10th  the  scale  presented  the  appearance  indicated  it  9 
i.  Two  days  after  a  third  plate  began  to  be  secreted  B 
from  the  posterior  end  of  the  insect,  and  enlaiged  1 
rapidly,  becoming  of  the  same  color  aa  the  bativ  By  n 
the  first  of  August  their  growth  was  to  all  appeannce  9 
completed,  the  scale  measuring  ,12,  while  the  insect  a 
is  only  ,05  of  an  inch  long,  thus  occupying  about 
half  the  space  within  (7).  On  the  12th  of  August  Fig  531 
they  began  to  lay  eggs,  and  by  the  28th  all  h^l  ceised  egg  I  \\ 
ing,  while  the  body  shrivelled  up.     Tliere  is  but  a  single  brood 


the  egEf,  laid  lite  in  smnmer,  hatcliing  in  the  following  spring. 
Thus  it  ippeais,  according  to  Riley's  observations,  and  as  Har- 
1,  that  the  shell-like  scale  is  secreted  from  the  but-  ■ 
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face  of  the  body,  and  is  identical  with  the  floceulent  matter,  or 
down,  tliat  exuclea  from  certain  Aphides  and  the  shell  lae  insect 
and  related  forma.  On  the  other  hand,  Dr.  Shimer,  who  has 
given  the  fullest  history  of  this  insect,  and  was  the  first  to 
make  observations  for  the  most  part  similar  to  those  recorded 
above,  considers  that  the  scale  consists  of  the  several  (three) 
east  skins  of  the  larva,  "cemented  by  some  bind  of  an  exuda- 
tion to  the  bark,"  This  insect  can  be  best  exterminated  by 
scraping  the  bark,  and  then  washing  the  ti'ees  with  soapsuds  a 
few  days  after  the  trees  blossom,  jnst  as  the  young  are  about 
hatching.  Dr.  Shimer  has  discovered  a  mite 
'(Acai-us?  mains  Shimer)  which  sucks  the 
eggs  in  autumn. 

Another  species,  which  is  native,  the  .43- 
pidiotus  Harrisii  of  "Walsh  (Figs.  533,  634, 
A,  B,  showing  the  two  kinds  of  scales)  dif- 
fers in  the  scale  being  oval,  "  almost  entirely 
flat,  and  of  a  pure  milk  white  color,"  with 
red  eggs,  white  those  of  the  Oyster  shell 
bark-louse  are  milk  white,  and  the  laiTie 
in,  at  first  blood  red.  It  occurs  on  the  apple 
iiid  pear,  and  is  far  less  injurious  than  the 
other  species. 

Tig  6«  PsTLLiD^   Lati'eille.     These    small    Leaf- 

s  are  found  hopping  over  the  surface  of  leaves  and  often 
raising  galls.  They  are  flattened  and  provided  with  short  legs 
and  a  broad  head,  and  covered  with  a  white  cottony  mass  in 
the  larva  state.  In  the  mature  insect  the  forked  antennte  are 
eight  to  ten-jointed,  with  two  slender  terminal  bristles  forming 
the  fork.  There  ai'e  three  remote  ocelli ;  the  beak  is  thrco- 
jointed,  .I'cacliiug  to  the 
middle  of  the  chest,  and 
,  the  cpimera  of  the  meta- 
I  tlioras  terminate  beJiind  in 
^"^  an    acute    spine    on    each 

*'*^-  "'*■  side.     The  limbs  ai-e  short, 

with  thickened  shanks,  and  two-jointed  tarsi.     The  wings  are 
'thickened  and  folded  roof-like  over  the  body,  and  the  three 
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veins,  costal,  median  and  submodian,  are  usually  each  di- 
vided but  once. 

The  genus  Psylla  has  the  bristle-shaped  antennce  aiS  long  as 
the  body,  and  a  distinct  pterosfcigma.  The  species  are  very 
numerous,  each  species  of  tree  having  its  peculiar  leaf-hopper, 
but  scarcely  any  have  been  yet  desci'ibed.  Psylla  pyri  is 
brownish  orange,  with  a  greenish  abdomen.  It  is  very  iiyuri- 
ous  to  the  pear  tree. 

In  Livia  the  antennse  are  shorter  than  the  body,  with  a  very 
large  and  thick  basal  joint,  and  flattened  eyes.  Lima  vemalis 
Fitch  is  bright  ferruginous  ;  the  breast  and  tips  of  the  antennie  . 
are  black,  white  the  legs  are  pale  rust-red.  It  is  ,15  of  an  inch 
in  length,  and  is  found  in  vessels  of  sap  of  the  sugar  maple, 
according  t<>  Dr.  Fitch. 

CiCADBLUNA  Burmeister.  The  true  Leaf-hoppers  have  a 
broad,  triangular  liead  obtusely  pointed  in  front,  with  a  large 
triangular  seutellum  not  concealed  by  the  wings  when  at  rest, 
and  the  ocelli  are  either  two  in  number  or  entirely  wanting. 
The  short,  two-jointed  antennas  end  in  a  bristle,  being  Inserted 
on  the  upper  edge  of  the  front,  just  before  the  eyes.  The  large 
prothorax  is  broad  and  flattened  and  transversely  oblong.  The 
fore  wings  are  thickened,  and  the  hind  legs  are  long,  being 
fitted  for  leapmg. 

Many  species  inhabiting  grasses,  such  as  Heloehara  and 
Aplirophora,  while  in  the  larva  state  suck  the  sap  of  grasses 
and  emit  a  great  quantity  of  froth,  or  in  some  cases  a  clear 
liquid,  which  in  the  former  case  envelops  the  body,  and  thus 
conceals  it  from  sight.  It  is  then  vulgarly  called  "toad's 
spittle."  ■  In  Typhlocylia.,  which  comprises  many  small  species, 
there  are  no  ocelli ;  the  seutellum  is  rounded,  and  the  front  is 
slightly  concave.  The  species  of  tliis  and  the  following  genera 
by  their  attacks  on  various  vines  and  fruit  trees  often  kill 
them.  They  are  among  the  greatest  pests  of  gariileners.  The 
injury  is  produced  by  their  beaks  in  feeding,  and  by  the  ovi- 
positor in  puncturing  the  leaves,  in  which  they  lay  their  eggs. 

In  Erythroneura  the  head  is  crescentifoi-m,  about  as  broad^ 
as  the  thorax,  with  the  vertex  rounded  down  to  the  front,  with- 
out an  angular  edge  ;  the  ocelli  are  situated  between  the  vertex 
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an  I  the  front  and  il  nost  is  ea  e^ch  oth  as  th  ey  i=  !i  le 
tl  e  fo  e  w  J,  ire  ■v*  tl  o  t  close  1  c  life  tl  e  1  sk  The  sj  e 
e  es  most  iiyu  ous  to  the  g  ai  e  ne  ?  the  JE  jt?  e  a  v  t  s 
Hair  s  (F  g  35)  It  s  i  al  )  ello  w  th  t  vo  rpd  1  nea  on 
the  head  wb  le  tl  e  h  n  le  e  l^e  of  the  tho  ii.  ncl  1  ng  the 
scutellum  the  hase  of  the  fore  w  ngs  w  t!  i  broid  b^nd  across 
the  m  d  lie  a  e  sea  let  "iii  I  tl  e  w  ngs  are  t  ppe  1  w  h  blick 
I  Jas3  s  tl  e  I  e  ea  1  e  la  ge  than  the  fo  ego  ng  w  th 
sto  itei  bod  et  Tl  e  hea  1  i  very  I  road  nd  sho  t  co  ei  e  at 
base  in  1  the  ocell  a  e  placed  betwee  the  eyes  on  tf  e  f  o  t 
wb  ch  s  broa le  than  lo  g  a  d  tl  e  o  [  os  to  s  rec  el 
Jassus  irroratus  bay  is  not  uncommonH  seen  on  beibage 

The  common  Hdeo/'hara  wmnwm!,  Fitch  i  gi  iss  gieen  -^pe- 
cies,  is  found  in  great  abundance  in  damp  giis^^  places  in 
company  with  the  yellow  legged  closely  allied  AuloAi.i'.f.s  mol- 
h'pes  Say  and  the  Proconia  guadnmUala  'lay,  which  baa  the 
vertex  flattened  and  four  scailet  stripes  on  tlie  »*ing^  In  Tet- 
tigonia  the  antennas  are  half  aa  long  as  the  body.  T.  btjida 
Say  is  common  in 
gi-ass.  In  Gercopis  the 
prothorax  is  large  and 
hexagonal. 
The  Clastoptera  pro- 
y  feus  of  Fitch  is  a 
common  insect  in  blue- 
berry fields  and  cran- 
*''S-  ^^^-  berry  pastures.     It  is 

sboi-t  and  thick,  with  a  bright  yellow  head,  with  a  black  band 
on  the  fi-ont  margin  of  the  vertex,  and  a  broader  one  on  the 
front,  and  a  black  dot  near  the  apex  of  the  elytra,  'while  the 
legs  are  yellowish  white,  and  the  tarsi  ai'e  black.  It  varies 
greatly  in  its  colors.  In  Aphropkora  the  head  is  of  moderate 
size,  with  two  ocelli  approximate  on  the'  crown  of  the  head ; 
the  prothorax  ia  trapezoidal  and  the  posterior  tibire  have  two 
teeth.     A.  quadrinotata  Say  ia  found  on  grape-vines. 

FuLGOBiD^  Leacb.  This  family,  as  atated  by  "Westwood,  is 
at  once  known  by  having  only  three  distinct  joints  in  the  an- 
tenna, and  the  two  ocelli  are  placed  beneath  tho  eyes.    The 
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Lead  ia  veiy  large ;  the  body  is  high  and  convex,  often  com- 
pressed laterally.  The  hind  legs  are  thickened  and  enlarged, 
adapted  for  leaping  purposes.  Some  of  the  strangest  shapes 
among  insects  are  found  in  this  group.  This  is  due  to  the  great 
development  of  the  forehead,  or  vertex  of  the  head,  which  is  pro- 
longed either  angulai-iy,  or  into  a  long  snout^Iike  process,  as  in 
Fulgora,  while  in  other  species  it  is  as  long  as  the  entire  body. 

"The  species  of  some  genera,  such  as  Flata  Umbata,  Plienax 
variegata,  Lystra  auricoma  and  L.  lanata,  emit  a  waxy  white 
sea^etion,  made  into  a  fine  white  wax,  which  is  much  esteemed 
in  China  and  the  East  Indies."  (Westwood.) 

The  Lantern-fly,  Fulgora,  attains  an  immense  size  when 
compared  with  other  Hemiptera,  being  between  two  and  three 
inches  long.  The  head  is  large  with  a  prolongation  much 
longei'  than  the  head,  which  is  said  by  novices  and  some  nat- 
uralists, though  doubted  by  others,  to  be  luminous  at  night, 
whence  its  name.  The  Fulgora  lanternaria  Linn,  occurs  in 
Surinam,  and  F.  (Hotinus)  oanAelaria  Linn,  is  found  in  China. 
Mr.  Caleb  Cooke  of  Salem,  who  resided  several  yeai's  in  Zan- 
zibar, Africa,  informs  me  that  the  Lantem-fiy  is  said  by  the 
natives  to  be  luminous.  They  state  that  the  long  snout  lights 
up  in  the  night,  and  in  describing  it,  say  "its  head  is  like  a 
lamp."  {Keetdiua  kanaAah.) 

In  Flata  the  base  of  the  head  is  concealed  by  the  front  edge 
of  the  prothorax,  the  front  of  the  head  is  long  and  slender, 
without  any  middle  keel ;  the  wings  are  very  broad  and  rounded,  . 

Anotia  Bonnetii  Kirby  is  found,  according  to  Fitch,  on  wil- 
lows about  the  middle  of  September,  Otlocerus  Coquebertii 
Kirby  is  found  on  beech  and  oak  trees,  and  sometimes  on  the 
grape-vine,  according  to  Fitch. 

The  genus  DeVpkax  has  a  very  broad  front,  with  sharp  edges 
and  a  forked  keel  along  the  middle ;  the  antennfe  are  two- 
jointed,  the  articulations  long  and  thickened  at  the  end,  Del- 
phax  arvensis  Fitch  is  pale  yellow,  unspotted,  with  the  elytra 
and  wings  nearly  pellucid.  It  is  common  in  fields  of  wheat 
early  in  June. 

CicADAKLas  Latreille.  These  interesting  insects,  commonly 
called   "locusts,"   are  large  and  wedge-shaped,  with  a  large 
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broad  head  and  prominent  eyes.  The  males  have  a  musical 
apparatus  beneath  the  wings  on  the  basal  ring  of  the  abdomen, 
which  acts  like  a  ket- 
tle drum,  producing 
a  loud,  penetrating, 
shrill  sound.  Cicada 
rimoaa  of  Say,  our 
smallest  species,  be- 
gins to  be  heard  a 
little  before  the  mid- 
dle of  June.  Tlie 
C.  pruinosa  Say  is 
larger  and  appears 
later,  being  an  au- 
tumnal species.  Pro- 
fessor A.  E.  Verrill 
has  observed  this  species  in  Norway,  Me.,  laying  its  eggs  in 
the  stems  of  Solidago  or  Golden-rod.  It  made  a  longitudinal 
incision  with  r^ged  edges  into  the  pith  of  the  plant,  then  with 
its  oviposi- 
tor foicod  its 
fj^gs  a  little 
d  I  a  t  .1  n  c  c 
down  111  tlie 
II 1 1  h  below 
the  external 


-,  Si  h    sue- 


Mhntj    the 


one,  each 
pair  diverg- 
ing o  u  t  - 
wards,  the 
^'s-  5^1-  lower   ends 

of  each  pair  nearly  touching  each  other,  and  all  placed  very 
near  together.    The  habits  of  the  Seventeen  year  locust.  Cicada 
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t  Liim.  (Fig.  536,  A ;  g,  drum ;  c,  d,  male  genital 
hooka ;  B,  C.  Cassinii  Fisher ;  g,  drum ;  e,  f,  genital  hooks. 
Fig,  537,  c,  with  expanded  wings)  which  does  not  in- 
habit Northern  New  England,  are  well  described  hy  |i 
HaiTis  and  Fitch.  The  young  larvte  feed  on  the  roots  | 
of  the  oak  and  apple,  clustering  upon  the  roots  and  suck-  I 
ing  the  sap  with  their  beak-lJke  mouths.  They  live  I 
seventeen  years.  Different  broods,  appear  in  different  I 
localities,  so  that  each  year  they  ai'e  seen  in  some  part  I 
of  the  country. 

The  Editors  ot  the  American  Entomologist,  p.  63,  give 
additional  information  regarding  its  habits.  It  appears  I 
duimg  the  last  half  of  May,  and  disappears  about  the  I 
fourth  of  July  and  the  eggs  hatch  between  the  twentieth  I 
I  of  July  and  the  first  of  August,  The  eggs  (Fig.  I 
'  d  e  enlarged)  are  deposited  in  pairs  i 
the  teimonal  twigs  of  different  species  of  dccidu- 1 
I  trees  especially  the  oak  (Fig.  538,  puiic-  % 
tnied  twig  Fig.  539,  a  twig  which  has  been^'^'^'*' 
punctiied  and  then  healed  over).  The  larvse  hatch 
;  m  ibout  six  weeks  after  they  are  laid,  and  (Fig. 
5iO  newlj  hatched  larva)  drop  to  the  ground  in 
Tvhn,h  the>  liie  feeding  on  roots  of  trees  for  nearly 
seientcen  years,  the  pupa  state  (Fig.  537  ;  a,  b,  cast 
pupa  and  skin;  c,' adult)  lasting  but  a  few  days. 
When  about  to  transform  into  the  winged  state  they 
asiend  to  the  surface,  making  cylindrical  burrows, 
faimly  cemented  and  Tarnished  so  as  to  be  water- 
Fg  530  proof  Ml  S  S.  Eathvon  has  observed  that  in  low 
and  wet  locahties  the  pnpte  extend  these  "galleries  from  four 
to  sit  inches  abo^e  ground  (Fig,  541 ;  a,  fnl!  view;  6,  section) 
leaving  an  onflce  of  egiess  even 
with  the  siu-faee  (e)  In  the  i 
uppei  en  1  of  these  chambers 
(<-)  the  pup.e  would  be  found  = 
awaiting  then  approaching 
time  of  (.hange     They  would  '^^s-  sw- 

then  back  down  to  btlow  the  level  of  the  earth,  ai 
issuing  forth  fiom  the  orifice  would   attach   ■ 
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the  first  object  at  hand,  and  undergo  their  transformations 
in  the  usual  manner."  (American  Entomologist,  p.  64.) 

The  ovipositor  of  Cicada,  as  we  have  observed  it  in  a  rudi- 
mentary state  in  the  pupa,  closely  resembles  that  of  jEschna 
(Fig.  21),  and  essentially  agrees  with  that  of  Bombus,  the 
basal  pair  of  blades  arising  from  the  eighth  segment  of  the  ab- 
domen, as  in  the  humble  bee,  and  the  two  succeeding  pairs 
forming  the  ovipositor  itself  (the  outer  jiau'  forming  a  sheath) 
arising  from  the  ninth  segment. 


NoTOHECTiD^  Latreille.  The  "Water  Boatmen  somewhat 
i  the  Tettigoniffi,  but  their  habits  are  aquatic ;  their 
hind  legi  ai'e  very  long, 
ciliated,  and  formed  for 
swimming,  Tlie  body 
is  convex  above,  but  flat 
beneath ;  the  head  is 
large  and  nearly  as  wide 
as  the  rest  of  the  body, 
with  a  broad  and  round- 
ed front ;  the  antennae 
are  four-jointed,  c  o  n  - 
.  cealed  beneath  the  eyes, 
and  the  ocelli  ai-e  want- 
ing. The  different  spe- 
cies of  Corixa  are  com- 
mon in  every  pool.  Their 
motuns  are  rapid  di-vingnlien  disturbed  rapidly  to  the  bot- 
tom and  seizing  hold  of  submerged  objects.  They  fly  well,  but 
walk  with  difficulty  The  genus  is  characterized  by  the 
]  single  jointed  fore  tarsi,  which  are  flattened  and  strongly 
'  ciliated ,  the  prothorax  is  large,  covering  the  mesotho- 
■ax      C  inierrupta  Say  is  not  uncommon'  in  pools. 

In  Notonecta  the  body  is  somewhat  prismatic  in  form, 
md  hairy  beneath,  where  in  Corixa  it  is  smooth.  The 
^  toie  taisi  are  three-jointed,  and  the  hind  legs  are  very 
^S^^  long  Eoesel  states  that  "  the  eggs  (which  ai'e  attached 
to  the  stems  ind  leaves  of  aquatic  plants,  and  are  of  an  oval 
form)  aio  hatched  in  fifteen  days;  the  young  make  their  ap- 
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pearauce  at  the  beginning  of  tSie  spring,  and  the  parent  sur- 
vives until  they  have  arrived  at  maturity."  (Westwood.)  The 
recently  hatched  young  are  broad,  oval  and  flattened.  Nolo- 
necta  undvXaia  Say  (Fig,  542)  and  N.  irrorata  Say  are  our  more 
common  forms.  The  genus  Ploa  differs  from  the  preceding, 
in  the  fore  wings  being  coriaceous,  and  "  united  together  by 
a  straight  suture." 

Nepid*;  Leach.  These  insects  have  very  flat  bodies  wliich 
are  either  oval  or  very  long  and  linear.  The  head  is  sunken 
into  the,thorax,  with  lai^e  eyes,  but  no  ocelli.  TJie  antennEe 
are  short,  three  or  four-jointed,  and  concealed  in  a  cavity  under 
the  eyes ;  the  beak  is  three-jointed.  The  fore  wings  are  mem- 
branous, and  the  fore  feet  are  raptorial,  while  the  hind  limbs 
are  foi-med  for  swimming.  In  Ifepa  and  Eanatra  the  body 
terminates  in  a  long  breathing  tube,  and  the  tracheary  system 
in  these  two  genera  Is  veiy  peculiai-,  being  very  largely  devel- 
oped on  the  nnder  side  of  the  body.  There  is  a  large  air- 
bladder  within  the  metathorax,  leading  from  the  spiracle,  which 
evidently  lightens  the  Insect  during  its  flight.  In  the  abdomen 
tiie  spiracles  are  only  present  on  the  third  to  the  fifth  rings ; 
they  are  not,  however,  simple  clefts  in  the  walls  of  the  body 
but  ai-e  closed  by  a  sieve-like  membrane,  so  that  they  perform 
the  function  of  traclieal  gills.  (Gerstaecker.) 

The  genns  Belostoma  comprises  the  most  gigantic  forms  of 
the  suborder,  some  species  being  from  three  to  foiu-  and  a  half 
inches  long.  The  body  is  oval,  elliptical,  flattened ;  the  eyes 
are  large  and  the  second  to  the  fourth  antennal  joints  provided 
with  hook-like  expansions.  The  fore  tai-si  are  two-jointed,  with 
a  single  claw,  and  the  hinder  limbs  are  broad,  flat,  and  well 
fi-inged.  The  larv£e  are  provided  with  two  claws  on  the  fore 
tarsi.  "  The  females  of  some  species  of  Belostom£e  carry  their 
eggs  upon  their  backs,  arranging  them  in  a  single  layer  with 
great  symmetry."  (Westwood.)  Belostoma  Haidimanutn  Leidy 
is  npt  uncommon  in  onr  waters.  It  is  three  inches  and  a  halt 
in  length,  and  has  black  patches  on  the  under  side  of  the  body, 
while  in  B.  grisea  Say,  which  is  of  the  same  size,  the  under 
side  is  unspotted.  '  Professor  A.  E.  Verrill  has  sent  roe  the 
eggs  and  ireshly  hatched  young  of  one  of  oui'  New  England 
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Species  of  Belostoma,  the  former  of  which  he  found  in  the 
spring  "under  an  old  log  just  at,  but  above,  the  edge  of  the 
water.  On  the  18th  of  June  they  hatched  out  a  most  amusing 
flock  of  youDg  bugs,  nearly  as  lai^e  as  squash  bugs,  and  light 
yellowish  green  in  color,  which  soon  changed  to  dai-k  gray." 
The  young,  two  days  old  and  previous  to  moulting,  were  ,36 
of  an  iflch  long.  The  eggs  are  smooth,  cylindrical,  .16  of  an 
inch  long,  and  are  deposited  in  a  mass  of  about  ninety  eggs, 
attached  by  the  posterior  end  to  a  mass  of  silk-gum.  They 
partially  overlap  each  other,  and  the  young  escape  by  a  round 
lid,  indicated  by.  a  semicircular  white  line. 

The  genus  Sanatra  is  remai'kable  for  its  long  linear  body, 
terminating  in  the  long  respiratory  tube.  The  prothorax  ia 
gieitly  elongatpd,  whde  the 
mesoBCutellum  is  shoit  "The 
e&gh  of  the  genus  Eauatra  are 
more  elongated  than  m  Nepa, 
and  aie  furnished  aboie  with 
twoslendei  setse  Accoiding  to 
Rose!,  they  aie  deposited  at 
laiidoHi  in  the  witer,  but  Geofft'oy 
state'^  that  thej  aie  mtioduced 
into  the  stems  of  aquitic  plants, 
the  elongated  filaments  being 
V  alone  exposed  Our  most  com- 
mon foim  IS  Raiiat)  a  Jtisca  Beau- 
io,B  (Fig  543) 

ihe  genus  ^eptt  has  \eiy  short 
three-jointed  antennse,  the  two 
last  joints  being  expanded  later- 
ally. The  body  is  flat,  oval, 
with  two  long  respiratory  tubes, 
while  the  thorax  is  trapezoidal, 
an^  the  mesosciitellum  is  very 
large ;  the  thighs  are  dilated, 
'^'  ■'   '  with  a  notch  to  receive  the  tibia, 

which  is  curved  and  soldered  to  the  tarsus.  The  genus  is  very 
predaceous,  feeding  like  Ranatra  and  others  on  the  lai-vas  of 
Ephemera.     "The  eggs  are  deposited  in  the  water ;  they  are 
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oval,  and  surmounted  by  seven  elongated  fllaments,  which 
serve,  while  the  egg  ia  in  the  oviduct,  to  form  a  kind  of  cnp 
for  the  reception  of  the  succeeding  egg,  but  which  are  recurved 
when  the  egg  is  discharged."  (Westwood.) 

Galgulid^  (Galgudini)  Bnrmeister.  This  smai!  group  con- 
sists of  a  few  species  which  have  the  hind  legs  formed  for 
running.  The  body  is  short,  bi'oad,  flattened,  and  the  head  is 
broad  with  pedancnlated  eyes,  and  the  four-joint.ed  antennae 
are  concealed  beneath  the  eyes,  while  the  ocelli  are  present. 
These  insects  ai'e  said  to  live  on  the  edge  of  the  water,  "bury- 
ing themselves  in  the  sand,  especially  in  the  larva  state." 
The  group  is  interesting  as  forming  a  connecting  link  between 
tlie  aquatic  and  terrestrial  plant-eating  species. 

In  Oalgulus  the  third  antenna!  joint  is  small,  the  fourth 
minute  and  rounded.  G.  oeulaius  Fabr.  is  uniformly  brown, 
the  upper  surface  granulated,  and  beneath  blackish. 

Ploteres  Latrcille.  These  insects  ai-e  long,  narrowing 
alike  towai'ds  both  ends,  being  shaped  like  a  wherry,  and  with 
their  long  legs  they  course  over  the  surface  of  ponds  and 
streams,  moving  baekwards  and  forwards  with  great  facility. 
They  ai'e  among  the  earliest  spring  insects.  The  body  beneath 
is  furnished  with  »  coating  of  plush,  to  repel  the  water.  The. 
four-jointed  antennce  are  long  and  slen- 
der, and  the  fore  legs  are  partially  rap- 
torial for  seizing  their  prey.  Wingless 
insects  (evidently  mature  as  they  are 
found  coupling)  occur  in  this  family,  as 
among  the  Cimicidce.  Thus,  there 
are  apterous  forms  in  the  genera  Gerris, 
Hydrametra  and  VeUa,  while  in  Pyi-rlio- ' 
coris  apterus  and  Prosteniina  gvttula 
there  are  individuals  partially  winged,  '''^'  ^'*' 

"which  no  one  regards  otherwise  than  as  epeciflcally  identical 
with  the  full-winged  specimens  of  the  same  species,  .  .  .  but 
must  be  compelled  to  regard  them  as  im^nes  with  peculiar 
characters  of  their  own,  somewhat  analogous  to  the  neuters, 
or  undeveloped  females  of  the  bee  j  but  yet  more  perfect  than 
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that  kind  of  imago,  being  capable  of  reproduction."  (West- 
wood.) 

In  Velia  the  triangular  head  is  sunken  in  the  thorax  up  to 
the  eyes ;  the  ocelli  are  wanting ;  the  thorax  is  laige,  and  the 
ivlngs  ai'e  present. 

The  well  known  genus  Gerris  liaa  the  ocelli  present,  the  ab- 
domen loug  and  slender,  while  the  prothorax  is  very  large,  cov- 
ering the  mesothorax.  The  e^s  of  a  European  species  are 
preyed  upon  by  a  species  of  Telias,  according  to  Mecznikow. 
Geiria  paludwm,  Fabr.  (Fig.  544)  and  G.  rufosmieUatus  Fabr. 
a  reddish  species,  ai-e  abundant  on  our  sti'eams.  The  larvse 
are  much  shorter  and  with  broader  bodies  than  the  adults. 

The  genua  Hylobates  has  the  first  antennal  joint  as  long  as 
the  two  following  ones  together ;  both  ocelii  and  wings  are 
wanting  ;  the  mesothorax  is  very  large,  and  elongated,  posteri- 
orly, and  the  fore  legs  are  short,  outstretched,  with  thickened 
femora,  while  the  middle  pair  of  limbs  is  the  longest.  The 
species  are  found  swimming  on  the  surface  of  the  ocean  in  the 
tropica  far  from  land. 

ItEDTTviiD.iE  (Reduvini)  Latreille.  The  characters  of  this 
family  are  these  :  head  l\'ee  from  the  thorax,  elongated,  ncai'ly 
cylindrical,  with  prominent  eyes  and  two  ocelli ;  the  anteniite 
are  of  moderate  length,  slender  towards  the  end,  and  tlie  beak 
is  stout  and  incurved  ;  the  tai'si  are  three-jointed  and  the  legs 
are  long  and  fitted  for  running.  These  insects  are  among  the 
most  predaceona  of  the  Hemiptera. 

The  group  begins  with  an  aquatic  genus  Limnobates,  which 
coimeefs  this  family  with  the  preceding  one ;  it  runs  over  the 
surface  of  pools  like  GeiTis.  The  body  is  linear ;  the  protho- 
rax is  as  long  as  the  rest  of  the  thorax,  and  the  hind  wings 
are  wanting. 

Ploiaria  is  a  remarkably  slender,  thread-like  insect,  with  long 
hair-like  posterior  legs,  reminding  us  of  Tipula.  The  species 
M'e  raptorial  and  are  ft-equent  in  gai-dens.  P.  brevipennis 
Say  is  reddish,  with  wings,  and  the  feet  are  ringed  near  the 
knees.  Its  ally,  JJwiesa,  resembles  "the  thinnest  bits  of  sticks 
fastened  together,"  according  to  Westwood.  The  body  is  long 
and  thin,  hair-like,  and  the  antennre  are  long  and  delicate  ;  the 


>v  Google 


EEDUVUD^.  541 

fore  legs  are  raptorial,  with  long  and  thin  coxje.  The  winga 
are  cither  wanting,  or  they  reach  only  to  the  middle  of  the  ab- 
domen.  Emesa  longipes  DeGeer  haa  a  white  head,  j  i.  -.j 
with  a  brown  band  under  the  eyes ;  the  femora  are  VWj7 
annnlated  with  brown,  and  tipped  witli  white.  *^ 

In  8alda  thfe  body  is  small,  elliptical  and  fiat ;  the  JJAiaK 
antennie  are  long  and  thread-like,  half  as  long  as  j  [^  1 
the  body.     The  bealt  reaches  to  the  end  of  the  bieast,  /  \ 

the  second  joint  being  at  least  six  times  as  long  a'*  f  e  5i& 
the  first,  and  the  legs  are  shoit  and  elendei  Ihe  species  are 
found  mostly  in  Eavope  along  the  shores  of  the  ocean  and 
inland  waters. 

The  genus  27abia  is  known  by  the  anterior  tibise  having  an 
apical  cushion ;  the  beak  is  slender,  extending  to  the  hind  legs. 
Jffabis  /er!(8  Linn,  is  abundant  in  gardens,  feeding  on  insects. 
An  allied  and  common  form  is  the  Pirates  picipes  of  Herrich 
Schaeffer  (Fig.  545).  The  P.  bigiiUatua  Say  has  been  found 
betweeu  the  mattrasses  of  a  bug-infested  bed  in  south  Illinois, 
and  probablj'  feeds  on  the  bed-bug.  (American  Entomolgist, 
p.  87.) 

The  allied  genera  Prostemma  (P. 
guttata),  and  Coran-us  (C.  subap- 
teraa)  "are  interesting  on  accomit 
of  their  being  generally  found  in  an  r 
undeveloped  imago  state ;  tlie  latter 
being  either  entirely  apterous  or  with  [ 
the  fore  wings  rudimental,  although 
occasionally  met  with  having  the  four 
wings  completely  developed."  Mr. 
WestwooJ  thinks  that,  espedaUy  in  hot  spawns,  these  apterous 
insects  acquire  fill!  sized  wings,  in  accordance  with  the  same 
opinion  of  Spinola,  whom  he  quotes. 

The  type  of  the  family  is  the  genus  Eedurius  of  Fabricina, 
which  may  be  recognizeil  by  its  second  and  third  antennal 
joints  being  much  longer  than  the  first,  while  th6  fourth  is 
haiv-like.  The  limbs  are  densely  hlrsnte,  and  the  beak  is  short 
and  stout.  Msduvius  personatus  Linn.,  a  black  species,  is  said 
to  feed  upon  the  bed-bng,  "The  larva  and  pupa  have  the  in- 
stinct to  envelope  themselves  in  a  thick  coating  of  particles  of 
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dust  (DeGeer)  and  so  completely  do  they  exercise  this  habit 
that  a  specimen  shut  up  by  M.  Brulle,  aud  which  had  under- 
gone one  of  its  raoaltings  during  its  imprisonment,  divested 
its  old  skin  of  its  coat  of  dust,  in  order  to  recover  itself  there- 
with." (Weatwood.)  The  Evagoras  viridis  Uhler  MS.  is  said, 
by  the  Editors  of  the  "  American  Entomologist,"  to  devour  the 
plum  curculio. 

In  Hdrpactor  the  head  is  convex  behind  the  eyes ;  the  ocelli 
afe  distant,  knobbed,  and  the  first  antennal  joint  is  as  long 
as,  and  stouter  than,  the  two  succeeding  ones  together.  ITar- 
pactor  ainctus  Fabr.  (Fig.  546 ;  6,  beak)  attacks  the  laiTa  of 
the  Colorado  Potato-beetle,  Another  member  of  this  family, 
the  Gonorhinus  sanguisuga  of  Leconte,  is  said  to  occur  in 
beds,  its  bite  being  very  painfnl.  (American  Entomologist, 
p.  87.) 

CoKisi^  Lati-cille.  In  this  very  extensive  family,  which  is 
especially  rich  in  species  in  the  tropics,  where  they  are  gaily 
colored,  the  head  Is  flat,  extended  horizontally,  and  sunlsen  up 
to  the  eyes  within  the  protliorax.  The  antennie  are  long,  flti- 
fonn,  often  clavate  at  the  tip,  and  from  three  to  five-jointed. 
The  two  ocelli  are  almost  always  present,  while  the  beak-sheath 
(labium)  is  four-jointed.  The  tarsi  are  generally  three-jointed, 
aud  the  claws  are  provided  with  two  suctorial  pads.  The 
membranous  wing-covers  have  distinct,  often  forked,  longitu- 
dinal veins. 

We  follow  Gerataecker  in  retaining  Latreille's  family  Cor- 
isiie,  which  includes  the  "  Lygaeidie,"  "  Coreidse  "  and  "  Penta- 
tomidEe"  of  recent  authors,  as  they  all  agree  in  tlie  general 
form  of  the  body,  and,  as  stated  by  Gerstaecker,  in  the  sti-uc- 
ture  of  the  antennsa,  the  uniform  presence  of  two  ocelli,  the 
longitudinal  veins  of  the  fore  wings,  and  the  hardness  of 
the  ci-ust  of  tlie  body ;  these  characters  separate  them  from 
the  preceding  groups. 

In  LygEeus  and  allies  (LygEeidse)  the  scutellnm  is  of  the 
normal  size ;  the  antennte  ai-e  four-jointed,  and  are  attached  to 
the  under  side  of  the  head,  and  the  beak  is  tolerably  long.  In 
Lijgceus  the  head  ia  elongated  acutely,  the  eyes  globular,  the 
ocelli  distinct,  and  the  antennse  are  slender,  scarcely  half  as 
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long  as  the  body,  and  eliglitly  clavate,  Lygmiis  turdctts  Fabr. 
is  a  typical  form.  Pyi-rhocoris  apterus  Linn,  is  osaally  apter- 
ous ;  occasionally  specimens  are  found  witii  wings.  It  inhabits 
Europe. 

The  Chinch  bug,  Shypa/mchTO'm.us  Uucopterus  Say  (Fig.  547) 
is  a  great  enemy  of  our  wheat  crops,  and,  as  its  specific  name 
indicates,  it  may  be  known  by  the  white  fore  wings,  contrasting 
well  with  a  black  spot  on  the  middle  of  the  edge  of  the  wing. 
It  is  about  three-twentieths  of  an  inch  in  length.  Harris  also 
states  that  "the  young  and  wingless  individuals  are  at  first 
bright  red,  changing  with  age  to  brown  and  black,  and  are 
always  marked  with  a  white  band  across  the  back."  Shim'er 
says  the  female  is  "occupied  about  twenty  days  in  laying  her 
eggs,  about  500  in  numbei-.  The  larva  hatches  in  fifteen  days 
and  there  are  two  broods  in  a  season,  the  first  brood  maturing, 
in  Illinois,  from  the  middle  of  July  to  the  middle  of  August, 
and  the  second  late  in  autumn."  According  to  Harris,  the 
"egga  of  the  chinch  bug  are  laid  in  the  ground,  in  which 
the  young  have  been  found,  in  great  abundance,  at  the  depth 
of  an  inch  or  more. 
They  make  their 
appearance  on 
wheat  about  the 
middle  of  June, 
and  may  be  seen 

stipes  of  growth 
on  all  kinds  of 
grain,  on  corn, 
and  on  herds- 
grass,   during  the  ^'^  ^'^  ^'e-  ^^• 

whole  summer.  Some  of  them  continue  alive  through  the  win- 
ter in  their  places  of  concealment."  They  also  attack  every 
description  of  garden  vegetables,  attacking  principally  "the 
buds,  terminal  shoots,  and  moat  succulent  growing  parts  of 
these  and  other  herbaceous  plants,  puncturing  them  with  their 
beaks,  drawing  off  the  sap,  and  from  the  effects  subsequently 
visible,  apparently  poisoning  the  part  attacked."  This  species 
is  widely  diffused.    I  have  taken  it  frequently  in  Maine,  and 
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even  on  the  extremo  summit  of  Monnt  Washington,  in 
August. 

Dr.  Siiimer  in  his  "Notes"  on  the  chinch  bug,  says  tliat  it 
"attained  the  maximum  of  its  development  in  the  summer  of 
1864,  in  the  extensive  wheat  and  corn  fields  of  the  valley  of  the 
Mississippi ;  and  in  that  single  year  three-fourths  of  the  wheat 
and  one-half  of  the  com  crop  were  destroyed  throughout  many 
extensive  districts,  comprising  almost  the  entire  North-west, 
with  an  estimated  loss  of  more  than  one  hundred  millions  of 
dollars  in  the  currency  that  tlien  prevailed,"  while  Mr.  Walsh 
estimates  the  loss,  fi-om  the  ravages  of  this  insect  in  Illinois 
alone,  in  1850,  to  have  been  four  millions  of  dollars. 

In  the  summer  of  1865,  the  progeny  of  the  broods  of  the 
preceding  year  were  almost  entirely  swept  off  by  an  epidemic 
disease,  so  few  being  left  tliat  on  the  22cl  of  August,  Dr. 
Shinier  found  it  "almost  impossible  to  find  even  a  few  cabinet 
specimens  of  chinch  bugs  alive  "  where  they  were  so  abundant 
the  year  before.  "  During  the  summer  of  1866  the  chinch  bugs 
were  very  scarce  in  all  the  early  spring,  and  up  to  near  the 
harvest  I  was  not  able,  with  the  most  diligent  search,  to  find 
one.  At  harvest  I  did  succeed  in  finding  a  few  in  some  locali- 
ties," "This  disease  among  the  chinch  bugs  was  associated 
with  the  long-continued  wet,  cloudy,  cool  weather  that  pre- 
vailed during  a  greater  portion  of  the  period  of  their  develop- 
ment, and  doubtless  was  in  a  measure  produced  by  deficient 
light,  heat  and  electricity,  combined  with  an  excessive  humidity 
of  the  atmospliere."  In  1868  it  again,  according  to  the  Edi- 
tors of  the  "American  Entomologist,"  "did  considerable  dam- 
age in  certain  counties  in  Southern  Eiinois  and  especially 
in  South-west  Missouri."  Fig.  548  represents  the  Anthocoris 
instdiosus  Say,  called  the  False  Chinch  liug ;  it  is  often  mis- 
talien  for  the  chinch  bug,  with  which  it  is  sometimes  found 
associated. 

In  the  "CoreidEe"  the  scutellum  ia  still  of  the  usual  size; 
the  antenaie  are  four-jointed  ;  while  the  basal  joint  of  the  beak 
is  generallj'  the  longest. 

Westwood  states  that  the  Coreus  marginatus  of  Europe  "in 
flight  malies  a  humming  noise  as  loud  as  the  hive  bee,"  and 
the  eggs  of  this  species  have  been  observed  by  Audouin  to  be 
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"of  a  splendid  golden  appearance."  The  larvie  and  pupce  of 
several  species  of  Coreua  have  been  observed  by  Westwood 
to  "  differ  from  the  imago  in  wanting  ocelli,  possessing  only 
two  joints  in  the  tai'si  {although  there  is  a  slight  indication 
of  an  articulation  in  the  middle  of  the  terminal  joint)  ;  their 
antennee  also  are  much  tliicker,  especially  the  inteimediate 
joint.  The  pupa  of  C.  scapha  differs  also  from  the  imago  in 
having  the  margins  of  the  abdomen  notched."  Several  adult 
forms  of  this  group  are  known  to  be  partially  wingless. 

The  Squash-bng,  Coreua  (Gonocerus)  tristis  DeGeer  (Fig. 
549)  is  very  destructive  to  squash-vines,  collecting  in  great 
numbers  around  the  stem  near  the  ground,  and  sucking  the 
sap  with  its  stout  beak.  It  is  a  large,  blackish  brown  insect, 
six-tenths  of  an  inch  long,  and  dirty  yellowish  beneath.  It 
hibernates,  leaving  the  plant  in  October.  About 
the  last  of  June  the  sexes  meet,  and  the  females 
"lay  then'  eggs  in  little  patches,  fastening  them 
with  a  gummy  substance  to  the  under  side  of  the 
leaves.  The  eggs  are  round,  and  flattened  on** 
two  sides,  and  are  soon  hatched.  The  youn; 
bugs  are  proportionally  shorter  and  more  rounded 
than  the  perfect  insects,  are  of  a  pale  ash  color,  *''^'  **^' 
and  have  quite  large  antennfe,  the  joints  of  which  are  some- 
what flattened.  As  they  grow  older  and  increase  in  size,  after 
moulting  their  skins  a  few  times,  they  become  more  oval  in 
form,  and  the  under  side  of  their  bodies  gradually  acquires  a 
dull  ochre-yellow  color."  (Harris.)  The  young  attack  the 
leaves,  causing  them  to  wither  np.  Successive  broods  are 
said  to  appear  through  the  summer.  Professor  Verrill  has 
found,  with  the  assistance  of  Professor  S.  W.  Johnson,  of  Tale 
College,  that  the  odor  of  this  and  other  hemipterous  insects 
bears  the  moat  resemblance  to  that  of  the  formate  of  oside  of 
amyl,  or  the  formate  of  araylie  ether.  It  is  probable  that  this 
substance  is  its  most  essential  and  active  ingredieiit.  (Pro- 
ceedings of  the  Boston  Society  of  Natiu-al  History,  xi,  p. 
160,) 

In  Neides  the  body  is  remarkably  thin  and  slender,  repeat- 
ing the  form  of  Ploiaria,  or  of  Spectrum  among  the  Orthoptera. 

In  Alydus  the  body  is  small,  slender,  the  head  prolonged, 
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while  tiie  ocelli  are  very  near  together,  and  the  last  antenna! 
joint  is  often  twice  as  long  as  the  two  pi'eeeding  ones  together. 
AlyAtts  eurinus  Say  is  a  widely  dift'iised  species.  An  allied 
genus  is  Rliopalus.  Another  species  of  this  group  is  the 
Metapodius  nasaiiis  of  Say,  which,  in  the  Western  States, 
injures  cherries  by  sucking  them. 

In  the  last  group  (Pentatomidie,  which  we  place  next  to  the 
Membranacei,  because  they  are  less  allied  to  the  Homoptera, 
and  are  more  nearly  related  to  Ciniex)  tlie  scutellum  is  very 
large,  often  covering  more  than  one-half  the  abdomen,  and  in 
this  respect  they  at  least  remind  us  of  those  Orthoptcrous 
genera  in  which  the  same  character  prevails. 

This  is  a  gi-oup  of  great  extent,  with  bright  colors  and  often 
of  large  size.  The  head  is  received  into  the  lai^e  broad,  short 
prothorax,  and  the  body  is  generally  ovate.  The  second  joint 
of  the  beak  is  the  longest. 

The  various  species  are  found  on  shmbs,  sucking  the  leaves 
or  oiten  transfixing  caterpillars  on  their  beaks  and  carry- 
ing them  off  to  suck  their  blood  at  leisure.  DeGeer  describes 
the  eggs  as  being  generally  of  an  oval  form,  attached  to  leaves 
at  one  end  by  a  glutinous  secretion,  the  other  being  furnished 
with  a  cap,  which  the  larva  bursts  off  when  it  hatches  out. 
The  larvEe  are  more  convex  and  less  flattened  than  the  adults. 
"DeG-eer  has  made  an  interesting  obsen'ation  relative  to  the 
care  with  which  the  females  of  a  species  of  this  family  (Acan- 
thosoma  grisea),  found  on  the  birch,  defend  their  young.  In 
the  month  of  July  he  observed  many  females  accompanied  by 
their  respective  broods,  each  consisting  of  from  twenty  to  forty 
young,  which  they  attended  with  as  much  care  as  a  hen  does 
her  brood  of  chickens."  (Westwood.) 

In  Pentatoma  the  antennte  are  five-jointed ;  the  beak  is  slen- 
der, reaching  to  the  end  of  the  breast,  with  its  first  joint  lyuig 
in  the  furrow  on  the  throat.  The  scutellum  is  two-thu-ds  the 
length  of  the  abdomen.  Pentatoma  tristigma  Harris  has  a 
series  of  tlu^e  or  four  black  dots  on  the  under  side  of  the 
abdomen,  of  which  the  posterior  one  is  largest.  It  is  seven- 
twentieths  of  an  inch  long,  Pentatoma  ligata  Harris  is  a  large 
green  species,  widely  edged  all  around,  except  the  head,  with 
pale  red. 
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In  PMoea  the  body  ia  much  flattened  inil  expindcd  laterally 
into  leaf-iite  flapa.  The  antennse  are  three  jointed,  the  flist 
joint  of  which  is  longest.  P  coiticata  Diury  is  a  pecohar 
form,  which  occurs  in  Brazil 

Arma  api'wosa  Dallas  (Fig  550,  6,  a,  beak  seen  from  be- 
neath ;  e,  beak  of  Eusehistue  punctipes  bay)  is  osetul  smce  it 
preys  on  the  larva  of  the  Doi^phora 
Another  bug  of  thia  group,  the  Sttietiw^Vi 
fimbriatua  Say  (Fig.  551)  has  simihi  I 
habits.  [ 

In    Thyreocoris  the  wing-co^era    aie  | 
nearly  covered  by  the  scutellum,  which  a        b  Iff 

is  wider  behind  than  before     Ihe  body  ffig  mo 

ia  short  and  transverse,  being  broadei  than  long,  and  scale  like 
or  semicircular  in  shape.  Thip-eocoris  Jiisteroides  Harris  re- 
sembles a  Hiater  beetle,  and  is  greenish  black,  with  dull  honey 
yellow  anteunse.  The  species  of  Corimeliena  are  of  much  the 
same"  form,  and  usually  shining  black.  C.  pvlicaria  Germar, 
according  to  Eiley,  injures  strawbe'riy-vines  and  grape-vines  in 
lUinois.  In  the  genua  Telyra  the  scutellum  covers  nearly  the 
whole  abdomen,  but  leaves  the  side  of  the  wing-covera  exposed. 
The  antennffi  are  alender;  the  first  joint  is  longer  than  the 
second,  the  third  being  the  shortest,  and  the  fliUi  ia  twice 
as  long  as  the  fourth.  Tetyra  mai-morata  Say  is  a  variegated 
species,  the  coatal  margin  of  the  wing  being 
provided  with  transverse  fuscous  lines. 

The  genus  SiMtdlera  ia  remarkable  for  the 
great  size  of  the  scutellum,  whence  its  name  is 
derived.  Thia  piece,  which  ia  elongated  trian-  ' 
gular,  covers  not  only  the  entire  abdomen,  but 
also  the  wings ;  the  antennse  are  five-jointed, 
the  two  first  joints  small,  the  three  last  ones  "'«■  ™^' 
long,  quite  large.  The  species  arc  adorned  with  gay  metallic 
eoloi-s,  and  are  especially  abundant  in  the  Island  of  Sunda. 
(Gerstaecker.)  Scutdhra  viridipunctaia  Say  is  piceous,  with 
green  impressed  punctures.  It  is  seven-twentieths  of  an  inch 
■long,  and  is  found  in  Florida. 

Thkipid^    (Thripsides)   Fallen.      This   interesting    group 
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bears  much  the  same  relation  to  the  Corisia  as  the  lice  rio  to 
the  Membranacei  (Oimex),  or  Podura  and  Lepisma  to  the 
Neuropterous  families  above  them.  A  comparison  with  the 
Mallophaga  is  still  better,  for  in  Thrips  (Fig.  552)  we  find, 
as  in  the  last  named  group,  free,  biting  month-parts,  accom- 
panied by  a  general  degradation  of  the  body.  Though  the  spe- 
cies are  winged,  yet  the  wings  are  partially  aborted  ;  they  are 
long,  narrow,  linear,  both  pairs  of  equal  size,  as  in  the  typical 
Neiiroptera,  and  by  the  frequent  absence  of  any  veins,  either 
longitudinal  or  transverse,  and  the  long  delicate  silky  fringe, 
remind  us  strikingly  of  some  minute  degraded  hymenopterous 
ProctrotrypiA(K,  Pteratomus  (Plate  3,  flg.  8),  for  example. 
The  mandibles  are  bristle-like  ;  the  maxillie  are  flat,  triangular, 
bearing  two  to  three-jointed  palpi,  and  the  labial  palpi  are 
but  ver^  short, 
;*^^  and  composed  of  but  two 


_1  'J.M-U'^  -T^=^^  ( 1  three  joints 

(  hiefly  on    account  of 
SI   ch-uacteis  these  in- 
-v~— —  t^  '^ei^  placed  m  a  dis- 

•^^v  ^-^  tmct  oidei     termed    Tliij- 

sanoptfia  1>^  Haliday,  and 
by  many    recent    authors 
Fig.  6sa,  they    have     been    widely 

separated  fVom  what  seem  to  us  their  neai'est  allies.  Lati-eille, 
however,  recognized  their  affinities  to  the  Homoptera,  while 
stating  that  in  their  free  biting  mouth-parts  they  resembled 
the  Orthoptera,  to  which  Geofi'roy  referred  them.  To  us  they 
appear  to  be,  as  it  were,  degraded  Lygfeids,  and  to  preserve 
tlie  general  form  of  that  group,  in  the  long  head,  the  stout, 
thickened  fore  limbs,  and  the  large,  square  prothorax.  They 
have  both  compound  and  simple  eyes,  the  latter  three  in 
number. 

The  antenniE  are  long  and  slender,  with-frora  five  to  nine 
joints.  In  some  species  the  fore  wings  are  compai-atively 
well  developed,  or,  as  Haliday  states,  they  are  "transformed 
into  broadish  elytra,  ciliated  only  behind,  and  with  longitudinal 
and  transverse  nerves.  In  some  species  the  wings  are  want- 
ing, at  least  in  the  males."  (Westwood.)     "The  abdomen  is 
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terminated  in  the  male  by  a  long  attenuated  joint,  by  a  four- 
valved  boror  in  the  female," 

The  eggs  of  Phlfeothrips  have  been  compared  to  those  of 
Culex,  by  Haliday,  "being  cylindric,  rounded  at  one  end,  and 
crowned  with  a  knob  at  the  other,"    Both  the  larva 
(Pig,  554)  and  pupa  are  active,  being  found  in  the  "^^ 
same  situations  as  the  adult.    The  lai-vse  are  of  softer  Mli^ 
consistence,  pale,  or  reddish,  and  the  thoracic  rings  are    ^s^ 
aimilai  to  each  other,  while  in  the  pupa  "the  articular     M 
tiona  of  the  limbs  are  obscui'ed  by  a  film,  and  the  wings     ^ 
enclosed  in   short  fixed   sheaths.     The   antennaB   are     ^' 
turned  back  on  the  head,  and  the  insect,  though  it  moves 
about,  IS  much  more  sluggish  than  in  the  other  states."  (Hali- 
daj  mWestwoods  "Intiodiiction,"  etc,) 

The  diflerent  species  occur  under  the  bark  of  trees,  and  are 
very  injurious  to  gram  an<i  flowers,  eating  holes  in  the  leaves 
or  coiollas,  and  sucking  the  sap  from  the  flowers  of  wheat,  in 
the  bottom  of  which  they  hide. 

In  Phlieothrips  and  allies  (Fig.  552,  P.  coriacea  Haliday?) 
both  ee\es  hive  the  abdomen  t^minating  in  an  acute  point, 
being  eithei  the  ovipositoi  of  the  female,  or  the  slender  termi- 
nal tube-like  joint  of  the  male.  The  wings  are  almost  with- 
out veins,  with  long  cilise,  and  at  rest  folded  one  upon  the  other. 
The  antennffi  are  eight-jointed.  Three  ocelli  are  present  in  the 
winged  species,  but  in  the  wingless  forms  they  are  absent. 

The  PhlcEothrips  mali  of  Fitch  appears  "  in  a  roundish  cavity 
near  the  tip  end  of  the  young  fruit."  Dr.  Fitch  descilbes 
another  species  (P,  caryse)  which  is  found  in  singularly  shaped 
galls  on  the  hickoiy,  "which  resemble  a  long,  slender  pod 
thrust  half-way  through  the  leaf."  This  author  doubts,  how- 
ever, whether  these  galls  ai'c  made  by  these  insects.  He  also 
states  that  "the  insect  witbin,  when  disturbed,  turns  its  tail 
upward  over  its  back  in  a  menacing  manner,  the  same  as  the 
rove  beetles  (Staphylinidie)  do,  and  when  the  point  of  a  needle, 
which  had  been  pressed  upon  one  of  these  insects,"  is  touched 
to  the  tip  of  the  tongue,  unless  my  imagination  greatly  de- 
ceives me,  it  will  frequently  be  found  to  impart  a  peculiar  acid 
biting  sensation." 

A  second  group  {Terebraniia  Haliday)  includes  the  genus 
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Tkrips,  in  which  the  females  are  provided  with  a  four-valved 
compressed'  ovipositor  which  lies  in  a  furrow  in  the  two  last 
ahdominal  segments.  The  fore  wings  are  thickened,  elytri- 
fortn,  with  two  longitudinal  continuous  veins.  The  anteniiEe 
are,  for  the  most  part,  nine-jointed.  Thrfps  cerealiuni  Haliday 
is  dark  reddish  brown,  and  very  injurions  to  wheat. 

Capsini  Barmeister,  The  species  of  this  family  are  very 
numerous  and  very  active  in  their  habits,  running  swiftly 
and  easily  rising  on  the  wing.  They  ai'e  fond  of  fruits,  and  it 
is  the  little  Capsi  which  give  such  a  nauseous  taste  to  the  rasp- 
berry, which  they  feed  upon.  The  females  ai-e  distinguished 
from  the  males  "by  having  the  ovipositor  nearly  half  the 
length  of  the  body,  somewhat  sabre-shaped,  and  received  into 
a  slit  on  the  nnder  side  of  the  abdomen."  The  body  in  this 
group  is  convex,  oval,  and  of  a  soft  consistence,  and  "distin- 
guished by  the  elongated  antennse  having  the  second  joint 
often  thickened  at  the  tip,  and  the  terminal  joints  very  slen- 
der, the  rostrum  long  and  four-Jointed,  while  the  ocelli  are 
wanting.  The  pupa  of  Capjftis  Danicus  .is  clothed  with  short 
and  somewhat  elavate  hairs."  (Westwood.) 

In  Capsus  the  body  is  elliptical  or  oval ;  the  head  is  triangu- 
lar, convex.  Capaita  quadrivittalus  HaiTis  is  yellow,  with  four 
black  bands.  Fliytocoris  differs  fl'om  Capsus,  according  to  Har- 
ris, in  having  a  smaller  head,  while  the  thorax  is  wider  behind 
and  narrower  in  front.  P.  linearis  Eeauv.  is  a  fifth  of  an  inch 
long ;  the  head  ie  yellowish  with  three  narrow,  longitudinal, 
reddish  stripes  ;  the  thorax  has  a  yellow  margin,  with  five  longi- 
tudinal yellow  lines  upon  it.  The  male  is  much  darlcer  colored. 
It  is  excessively  common  on  all  kinds  of  plants.  It  appears 
early  in  April,  but  is  most  abundant  in  summer.  In  the  genus 
Mirt<!  the  head  is  elongated  triangular  ;  the  basal  joint  of  the 
antennee  is  thickest  whereas  in  the  preceding  genus  the  second 
joint  IS  the  stoutest  Miris  dorsalis  Say  is  pale  yellowish 
rufous  immiculite  ind  the  antennie  are  rather  stont,  tapering, 
and  Hilous 

Membeanacei  Latreilte.  This  famUy  includes  the  Bed-hug, 
and  it  is  from  this  insect  that  the  name  "bug"  has  been  ex- 
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tended  to  the  entire  suborder.  The  antennse  are  four-jointed, 
with  the  tip  clavate  or  knobbed.  The  ocelli  ai'e,  for  the  most 
pai-t,  wanting;  the  beak  is  gutter-lilte,  with  a  three-jointed 
sheath  (labium).  The  tarsi  are  three-jointed,  without  any 
foot-pads.  In  Cimex  the  beak  reaches,  when  laid  upon  the 
breast,  as  far  as  the  fore  coxie  ;  the  legs  and  antennte  are  cov- 
ered with  fine  liairs ;  the  second  antennal  joint  ia  longest. 
The  prothorax  is  elliptical,  and  the  metathorax  is  nearly  as 
broad  as  the  circular  abdomen ;  the  wings  are  wanting. 

The  habits  of  Cimex  lectviarius  Linn.,  the  bed-bug  (Fig. 
655),  are  too  well  known  to  require  any  fai'ther  mention  here. 
It  is  exceedingly  tenacious  of  life,  and  ordi- 
nary bug-powders  and  other  applications  are 
useless  uidess  the  most  scrupulous  cleanliness  is  T 
exercised  besides.  The  eggs  are  ovai,  white,  ! 
and  the  young  bugs  escape  by  pushing  off  a  lid 
at  one  end  of  the  shell.  They  are  white  trans-  ' 
parent,  differing  from  the  perfect  insect  in  hav- 
ing a  broad  triangular  liead,  and  short  and  thick  i 
Indeed,  this  ia  the  general  form  of  the  louae,  to  which  the  larva 
of  Cimex  has  a  very  close  affinity.  Some  Cimices  are  para- 
sites, infesting  pigeons,  swallows,  etc.,  in  this  way  also  show- 
ing their  near  relation  to  the  lice. 

The  bed-bug  is  rust-red,  with  brown  hairs,  and  is  two 
and  a  half  lines  in  length.  It  lives  as  a  pai'asite  on  the  do- 
mestic birds,  such  as  the  dove.  Mr.  James  McDonald  writes 
me  that  he  has  found  a  uest  of  swallows  on  a  court  house  in 
Iowa,  swarming  with  bed-bugs.  In  Europe  the  Cimex  Mrun- 
dtnis  Herr.  Schaeff,  lives  on  the  swallow ;  Oimex  pipistrelli 
Jenyns  lives  on  the  bat ;  and  Civiex  columbarius  is  found  in 
pigeon  houses. 

Westwood  states  that  the  bed-bug  is  eleven  weeks  in  attain- 
ing its  full  size.  De&eer  has  kept  full  sized  individuals  in  a 
sealed  bottle  for  more  than  a  year  without  food.  The  Cock- 
roach is  the  natural  enemy  of  the  bed-bug,  and  destroys  large 
numbers.  Houses  have  been  cleaned  of  them  after  being 
thoroughly  fumigated  with  brimstone. 

Bed-bugs,  as  well  as  other  bugs,  plant-lice,  etc,  may  be  de- 
stroyed by  a  preparation  consisting  of  thirty  parts  of  unpuri- 
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hed  cheap  petioleum,  mixed  with  1,000  paits  of  watci  It 
can  be  lutioduced  into  holes  and  cracks  m  houses,  and  sptin- 
'f^  kled  on  plant'!  The  ciaeks  of  bedsteads  niaj  be 
^^  filled  with  mer(,iiij  ,  and  benzine  will  also  efrectually 
Jj|JjkV,  dislodge  thpm,  as  well  as  boilmg  watei  The  benzine 
J^^\_  maj  be  applied  by  naeans  of  a  surgical  instmment 
Fig  60S   called  the  Atomizer 

In  Syytis  the  head  11  small,  compressed  lateiatlj,  and  the 
foie  legs  aie  laptoiial,  thus  allying  the  genus  with  Reduvma 
/^Vi^fs  (Phymati)  ejosu  Fabi  (Fig  5jt>)  his  swollen  ioic  legs, 
and  a  deep  groove  on  the  head  ;  it  is  uselul  in  devouring 
Aphides. 


In  Tingis  the  beak  reaches  to  the  end  of  the  breast,  and  the 
fore  legs  are  simple,  the  thorax  and  wing-eovers  are  spread 
out  leaf-like,  and  the  species  are  of  small  aize.  T.  h^alina 
Hei-rich-Schaeffer  is  abundant  on  the  willow.  T.  hystricclhis 
Riehter  (Fig.  557,  upper  and  under  side,  magnified  twenty 
diameters)  is  a  Ceylonese  species.  It  "sticks  close  to  the 
under  side  of  the  Bringall  leaf,  and  there  nTidera;oes  all  its 
changes,  from  the  larval  to  the  perfect  state.  Tim  larvffi  are 
black."  (Science-Gossip,  p.  84,  1869.) 
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In  A]-adus  the  beak  is  longer  than  the  head,  the  pi-otlioras 
is  widely  expanded,  while  the  wing-covei's  ai-e  rounded  at  the 
base.  A.  crenatus  of  Say  has  the  cylindrical  edge  of  the  abdo- 
men obtusely  crenated.  The  species  are  fouud  under  the  bark 
of  trees. 


Pbdiculina  Burmeister.  Lice.  In  these  low  degraded  Hem- 
iptera,  which  stand  in  the  same  relation  to  the  I'est  of  the 
Hemiptera  as  the  Flea  does  to  the  more  perfectly  organized 
Diptera,  the  body  is  wingless,  with  a  small  indistinctly  jointed 
thorax,  while  the  abdomen  is  lai^e,  oval,  with  nine  segments. 
The  antenuffi  are  filiform,  flve-jointed,  and  the  eyes  are  minute, 
not  faceted.  The  tarsi  are  two-jointed,  with  a  large  hook-like 
terminal  joint,  which  is  bent  back  towards  the  basal  joint. 
The  mouth-parts  still  preserve  the  form  of  a  beak-like  sucker, 
but  it  is  fleshy  and  retractile,  and  the  body  is  white,  and  of 
minute  size.  The  species  of  Pediculus  are  blood-suckers,  and 
parasitic  on  man  and  vaiious  species  of  Mammalia ;  different 
species  being  found  on  diflferent  regions  of  the 
body.  Different  varieties,  according  to  Dr.  W.  I. 
Buruett,  are  found  living  on  the  bodies  of  diiferent  ^ 
races  of  men. 

Two  species  live  on  man ;  Pediculus  humanus 
capitis  DeGeer  (Fig.  558)  inhabits  the  head,  while 
the  Body  Louse,  P.  corporis  of  DeGeer  (P.  veati- 
menli  Nitzsch)  is  found  elsewhere.  These  two 
species  are  difficult  to  distinguish,  they  are  so 
closely  allied.  Professor  J.  C.  Sehiodte,  a  Scandinavian 
naturalist,  has  i-ecently  published  an  elaborate  treatise  on  this 
genus,  and  describes  the  mode  of  attack  used  by  these  disgust- 
ing ci-eatures.  It  thrusts  its  minute  beak  into  the  skin,  and 
sucks  in  the  blood  by  means  of  its  large  sucking  stomach  or 
"pumping  ventricle."  Sehiodte  placed  one  of  these  insects 
on  his  hand,  and  obaeiTcd  its  movements  through  a  glass. 
After  the  creature  had  fixed  Its  bealt  or  haustellum  into  his 
hand  this  naturalist  noticed  that  "  at  the  top  of  the  head,  under 
the  ti'ansparent  skin,  between  and  a  little  in  advance  of  the 
eyes,  a  triangular  blood-red  point  appears,  which  is  in  contin- 
ual movement,  expansion  and   contraction  alternating  with 
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increased  rapidity.  Soon  this  pulsation  becomes  so  rapid  that 
several  contractions  may  be  counted  in  a  second.  However, 
we  must  turn  our  attention  elsewhere,  for  the  whole  digestive 
tube  is  now  in  the  most  lively  peristaltic  movement,  filling  It- 
self rapidly  with  blood,  as  is  easily  observed ;  the  long  (Esopha- 
gus is  particularly  agitating,  throwing  itself  from  one  side  to 
anotlier  inside  the  neck,  bending  itself  so  violently  as  to  re- 
mind oneof  the  coiling  of  a  rope  when  being  shipped  on  deck." 
Schiodte  states  that  the  sucking  organ  or  beak  is  a  "dark 
brown  protruding  haustellum,  provided  with  hooks  at  each  ex- 
tremity, out  of  which  an  excessively  delicate  membranaceous 
tube,  of  varying  length,  is  hanging.  This  pumping  "ventri- 
cle" (wliich  is  undoubtedly  homologous  with  the  pumping 
stomach  of  most  sucking  insects,  such  as  the  Diptera,  Lepidop- 
tera  and  Hymenoptera)  Schiodte  has  discovered  in  "those 
Coleopterous  larvae  which  have  powerful  organs  for  biting, 
placed  at  a  distance  round  a  very  minute 
mouth-opening,  such  as  the  larvie  of  Carabi, 
,  Hydrophili,  and  Hister,  as  well  as  in  the 
larvae  of  Dytisci,  which  suck  through  the 


The  same  author  also  shows  that  the  mouth 
of  Pediculua  diffeis  tiom  that  ot  Hemipteii 
generally  in  the  circumstance  that  tht  labium  i--  cap'kble  of 
being  retracted  into  the  upper  pait  ol  the  head  which  theie 
fore  presents  a  little  fold,  which  is  extended  when  the  labium 
is  protruded.  He  also  shows  thit  those  paitg  which  were  ly 
mistake,  thought  to  be  palpi  and  maniibles  by  Eiichson 
Jurine  and  Landois,  are  simply  lol  es  on  the  undei  side  of  a 
chitinouB  band. 

In  Pedicidua  the  thorax  is  a  little  smaller  than  the  elqngited 
abdomen,  and  all  the  tarsi  are  twojomted  The  genus  Plthi 
rim  has  a  very  small  thorax,  with  the  al  domen  much  wider 
than  the  head,  and  the  fore  taisi  haie  bit  a  single  jtmt 
PktMrius  pubis  Linn.  (Fig.  559)  the  Ciab  1  use  is  f  und  n 
the  pubic  region  of  man  and  also  on  the  head 

Mallophaga  Nitzsch.  The  Bird-lice  live  on  the  hair  of 
Mammalia  and  feathers  of  birds.     In  this  group  there  are  dis- 
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tinct  J1^^s  The  flattened  body  is  corneous,  hard  abo^c,  ami 
tlae  head  i&  hoiizontal  with  three  to  five-jointed  auteniue  ;  the 
eyes  are  small  iiid  simple  the  mandibles  are  email,  like  a 
hook  and  the  maxilUiy  paipi,  when  present,  for  they  are  some- 
timus  wanting  aie  foiii  jointed,  while  the  labial  palpi  are  two- 
jointed.  The  thorax  is  small  and  but  two-jointed  appaa'ently, 
as  the  meso-  and  metathorax  are  united  together.  The  abdo- 
men is  from  nine  to  t«n-jointed,  while  the  short  thielc  limbs 
have  two-jointed  tarsi  and  one  or  two  claws. 

Nearly  every  mammal  and  bird  has  its  special  malloph^ous 
parasite,  so  that  the  nnmber  of  species  is  actually  very  large. 

These  insects  are  considered  by  Biirraeister  as  forming  a 
passage  from  the  Hemiptera  into  the  Orthoptera,  as  they  pos- 
sess free  biting  month-parts,  especially  free  mandibles,  which 
are  not  as  in  the  rest  of  the  suborder  fused  together  with  the 
other  parts  to  form  a  sucking  tube. 

In  the  genus  PJtilopiei-ua  of  Nitzsch  the  antennje  are  fili- 
form, five-jointed,  and  the  labial  palpi  are  wanting.  Nimma 
is  an  allied  genus ;  both  live  on  birds. 

Triehodectes  canis  DeGeer  lives  on  the  dog,  and  has  three- 
jointed  antenn£e,  and  the  tarsi  are  provided  with  a  single  claw. 
The  females  have  two  movable  hooks  on  the  penultimate  ring 
of  the  abdomen. 

In  the  genus  lAotheiim  and  allies,  the  antennse  are  club- 
shaped,  foui'-jointed,  and  the  labial  palpi  are  distinct.  Lio- 
theum  anseris  Sulzer  lives  on  the  goose  and  swan. 

Gyropus  has  no  labial  palpi ;  there  is  a  single  tarsal  claw  for 
clinging  to  the  skin  of  its  host.  Gyropus  porcelU  Schrank  is  a 
third  of  an  inch  long  and  lives  on  the  Poi-poise. 
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Thib  suborder  may  be  briefly  characterized  as  having  fi'ee 
biting  mouth-parts,  with  highly  developed  organs  of  nutrition 
and  digestion.  The  first  pair  of  wings  are  somewhat  tliickened 
to  protect  the  broad  net-veined  hinder  pair,  which  fold  up  lilie 
a  fan  upon  the  abdomen,  and  the  hind  legs  ai'e  lai^e  and 
adapted  for  leaping.  The  transformations  are  less  complete 
tbau  in  the  previous  groups,  the  lai-v£e  and  pupse  being  both 
active  and  closely  resembling  the  imago.  All  the  species  are 
teiTestrial,  the  more  typical  forms  having  remai'kable  powers 
of  flight,  besides  leaping  powerfully. 

The  gi'aeshopper  is  the  type  of  the  group,  the  other  families 
bearing  more  or  less  resemblance  to  the  allied  suborders, 
especially  the  Neuroptera,  The  head  is  very  large,  and  much 
more  bulky  than  in  the  Coleoptera  or  Hemiptera,  the  mouth- 
parts  being  so  large,  requiring  large  and  broad  pieces  to  sup- 
port the  muscles  of  the  head ;  its  position  is  vertical,  rarely 
becoming  horizontal.  The  ocelli  are  two  or  three  in  number, 
while  often  obsolete.  The  eyes  arc  small,  very  convex,  and 
placed  far  apart. ,  The  antenuiE  are  filiform,  often  of  great 
length,  and  exceeding  the  length  of  the  body  several  times,  the 
joints  being  very  numerous  and  much  alike  in  size  and  shape. 
The  elypeus  is  large,  the  suture  very  distinctly  sepai'ating  the 
base,  and  the  labrum  is  lai'ge,  with  the  edge  rounded,  slightly 
bilobate,  and  partially  concealing  the  mandibles,  which  are 
strong  and  lai'ge,  and  toothed  within.  They  are  more  perfect 
than  in  other  insects,  presenting  both  cutting  and  gi-inding 
surfaces.  The  maxilte  are  very  distinctly  lobed,  the  outer  lobe 
(galea)  somewhat  dilated  and  (in  the  Blattarise)  enshcathing 
the  long,  sharp-toothed  inner  lobe,  and  the  palpi  are  five- 
jointed.  The  mentum  is  large  and  transverse-,  while  the  labium 
is  divided  into  four  lobes  like  the  maxillte,  the  outer  pair  (para- 
glossie)  resembling  those  of  the  maxilhe,  and  in  the  true  grass- 
hoppers (Acrydium),  being  expanded  into  a  broad,  flattened, 
gOjooth,  concave  plate.  The  labial  palpi  are  fl'om  three  to  foor- 
|oiinted.    The  lingua  is  large,  fleshy  and  channelled  above. 
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As  in  the  Coleoptera,  the  prothorax  is  greatly  dcTeloped 
over  the  other  Begments,  and  the  mesothorax  is  rather  smaller 
than  the  metathoracic  ring.  The  pronotum  is  very  lai'ge, 
broad  and  flattened  above,  while  the  other  two  segments  ai'e 
concealed  by  the  wings  when  at  rest,  and  the  parts  are  soft 
and  membranous.  The  sternum  of  each  ring  is  veiy  large, 
broad  and  flat,  resembling  that  of  Libellula,  while  the  two 
fore  pairs  of  legs  are  normal  in  size,  thocigh  the  fore  legs  ai-e 
often  raptorial,  as  in  Mantis ;  or  fossorial,  as  in  Giyllotalpa. 
The  hinder  pair  are  enormously  developed  for  leaping  purposes. 

The  fore  wings  are  generally  long  and  naiTow,  somewhat 
thickened,  like  parchment,  or  thin,  transparent,  and  more  or 
leas  rounded,  while  the  hind  pair  are  broad  and  large, 
folding  in  longitudinal  plaits  on  the  back.  Both  win^  are 
net-veined,  but  not  so  ipuch  so  as  in  the  Neuroptera,  as  the 
longitiitlinal  veins  are  larger  and  more  regular,  while  innumer- 
able cross  veins,  still  more  regular  than  in  the  Neuroptera, 
though  more  numerous,  give  a  characteristic  facies  peculiar  to 
the  Orthopterons  wiiig;.  There  are  also  numerous  wingless, 
degraded  genera,  whieh  resemble  the  young  of  other  genera. 
The  body  is  usually  much  compressed,  or  greatly  flattened 
(Blattariai),  or  long  and  eylindrical,  as  in  the  Walking  Stick. 
The  abdomen  consists  of  eight  or  nine  distinct  segments,  while 
the  tenth  forms  part  of  the  ovipositor,  being  somewhat  abor- 
ted, the  tergite  only  in  some  eases  remaining,  and  there  is  in 
addition  in  the  LovustnriK,  according  to  the  views  of  La- 
caze-Duthiers,  the  tergite  of  an  eleventh  abdominal  ring.  We 
will  notice  more  fully  than  usual  the  structure  of  the  ovipositor, 
as  it  is  of. great  systematic  value.  The  genital  armature  is 
more  complex  than  in  the  Hymenoptera,  and  is  generally  very 
large  and  esserted,  so  as  to  form  a  conspicuous  part  of  the 
body.  In  its  simplest  form,  in  Forficnla,  it  is  represented 
only  by  a  single  tergite,  all  the  other  appendages  being  absent. 
In  the  iocMsfarire,  however,  the  typical  form  is  seen,  consist- 
ing of  a  tergite  and  the  epimera  supporting  the  tergo-rhabdite, 
while  the  epiatemum  supports  the  stern o-rhabdites,  and  the 
oviduct  opens  out  under  the  sternite.  There  are  thns  four 
pieces  attached  to  the  single  ninth  ring ;  the  oviduct  opening 
between  the  eighth  and  ninth  segments,  while  the  anal  opening 
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18  under  the  eleventh  ring  in  all  the  Ortlioptera,  according  to 
La<;aze-Dutiiiei's'  researches,  Tlie  female  genital  armature  is 
farther  complicated,  in  the  Locustaricn  especially.  The 
eleventh  segment  is  composed  of  five  parts,  which  sun-ound 
the  anus. 

Two  of  these  are  lateral  filaments  which  are,  in  one  case,  as 
in  Mantis  t«sseliata  (Kg-  23),  multi-articulate,  and  are  proper 
sensory  oi^ans,  like  the  antennse,  and  must  be  regarded,  in  owr 
view,  as  homologous  with  the  anal  prop-legs  of  Lepidoptera  and 
other  insects,  and  as  trne-jointed  appendages  like  the  thoracic 
legs,  and  jointed  appendages  of  the  head,  such  as  the  palpi 
and  antenna.  They  also  form  the  anal  stylets  of  the  Gryl- 
lidw ,  etc.  These  anal  stylets  are  ai'ticnlated  to  the  posterior 
edge  of  the  tenth  tergite,  as  Lacaze-Duthiers  states,  and  thus 
seem  to  us  to  be  properly  appendages  of  that  ring,  which,  as 
tills  author  affirms,  "presents  two  articulating  teeth  for  this 
purpose."  The  two  other  elements  ai'e  "triangular,  surround- 
ing the  anus  with  three  valves,  which,  by  their  union,  form  a 
sort  of  pyramidal  body,"  which  he  calls  the  "  subgenital  or  pre- 
genital  plate,"  There  are  then,  two  systems  of  appendages, 
as  we  have  before  stated;  i.e.,  the  genital  armature,  consist- 
ing of  two  pairs  of  non-ai-ticulated  stylets,  and  the  single  pair 
of  anal  articulated  stylets,  which  are  the  homologues  of  the 
tlioracic  legs,  together  with  the  pre-anal  plate. 

The  same  parts  are  present  in  the  male,  being  converted  into 
lai-ge,  clasping,  hook-shaped  stylets,  for  retaining  a  firm  hold 
of  the  female  during  sexual  union. 

The  eggs  as  they  pass  from  the  oviduct  between  the  valves 
are  deposited  in  a  hole  in  the  ground,  made  by  the  powerflil 
ovipositor.  Certain  Locustarice  imitate  the  Cicada  in  laying 
them  methodically  in  the  stems  of  plants,  which  are  drilled  out 
by  the  valves  of  the  ovipositor,  which  ai'e  slightly  toothed  on 
the  outer  sides  and  easily  move  on  one  another,  somewhat  as 
in  the  Saw-fly  and  Cicada.  "The  eggs  of  the  Gryllidm  are 
laid  either  singly  in  the  ground,  in  irregular  clusters  in  subte"- 
raneau  passages,  or  uniformly  in  a  single  row,  in  the  pith, 
of  twigs;  those  of  the  Locustari<x  are  never  laid  singly, 
but  either  in  the  pith  of  plants,  in  regular  clusters  in  the 
ground,  or  in  regular  rows  on  stems  of  plants  j  those  of  the 
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Acrydii  are  always  laid  in  rudely  regular  clusters,  in  tiie 
ground."  (Seudder.) 

The  nervous  system  closely  resembles  that  of  the  Neurop- 
tera ;  it  is  in  ail  three  stages  composed  of  three  thoracic,  and 
six  or  seven  abdominal  ganglia,  extending  the  whole  length  of 
the  body,  and  united  by  double  commissures.  The  splanchnic 
system,  or  analogue  of  the  great  sympathetic  neiTe  in  verte- 
brates, is  highly  developed  in  the  Aoridii  and  in  Gryllotalpa, 
having  in  front  two  pairs  of  ganglia,  and  posteriot'ly  one  or 
two,  while  in  the  Blattarice  and  PJiasviida  the  single 
nerve  is  most  developed. 

Organs  of  hearing  are  stated  by  Siebold  to  occur  in  the 
Acridiif  consisting  of  two  fosste  or  conchs,  suiTounded  by  a 
projecting,  homy  ring,  and  at  the  base  of  which  is  stretched 
a  membrane  resembling  a  tympanum.  On  the  internai  surface 
of  this  membrane  are  two  horny  processes,  to  which  is  attached 
an  extremely  delicate  vesicle  filled  with  a  transparent  fluid, 
and  representing  a  membranous  labyrinth.  This  vesicle  is  in 
connection  with  an  auditory  nerve,  which  arises  from  the  third 
tlioracic  ganglion,  forms  a  ganglion  upon  the  tjTnpanum,  and 
terminates  in  the  immediate  neigliborhood  of  the  labyrinth  by 
a  collection  of  cuneiform,  staff-like  bodies,  with  very  finely 
pointed  extremities  (primitive  nerve-fibres?),  which  are  sur- 
rounded by  loosely  aggregated,  ganglionic  globules.  The 
Locu3tari<e  and  Gryllid<B  have  a  similar  organ,  situated 
in  the  fore  legs  directly  below  the  coxo-femoral  articulation. 
M,  Hensen  conflrms  the  accuracy  of  this  description  in 
the  "Zeitschrift  fiir  Wissenschafliche  Zoologie,"  vol.  xvi, 
1867. 

The  highly  developed  alimentary  canal  has  the  crop  (pro- 
ventrieulus)  separated  by  a  deep  constriction  from  the  ossoph- 
agus,  and  the  gizzard  is  provided  internally  with  from  six  to 
eight  rows  of  homy  denticulated  plates  situated  on  ridges, 
with  numerous  smaller  teeth  between,  so  that  the  whole  num 
be;  ^of  teeth  amount  to  270.  The  stomach  is  of  even  width, 
nnt  usnally  making  more  than  one-half  of  a  turn,  or  one  tvim  ; 
its  cardiac  extremity  is  provided  with  from  two  to  eight  cseca. 
The  salivary  glands  are  highly  developed,  "  consisting  of  two, 
four,  or  six  botryoidal  masses,  situated  in  the  thorax,  and  hav- 
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iiig  long  excretory  duets,  besides,  also,  often  having  long 
pedunculated  reservoirs. 

The  number  of  chambers  in  the  dorsal  vessel  is  usually 
eight.  The  respiratory  system  does  not  differ  essentially  fi'om 
that  of  other  insects,  though  in  the  Acridii  most  of  the  trans- 
verse anastomosing  tracheae  have  large  air-reservoivs,  greatly 
assisting  in  lightening  the  body  for  their  long-sustained 
flight. 

The  urinary  tubules  are  short  and  very  numerous,  from 
twenty  to  one  hundred  and  fifty  and  ovei',  surrounding  the 
pylorus.  The  ovaries,  two  in  number,  consist  of  numerous 
inultilocular  tnbes,  while  the  seminal  receptacle  consists  of  a 
pedunculated  vesicle,  whose  closed  esti-emity  is  dilated  into 
a  pea-shaped  vesicle,  forming  the  capaula  seminia.  In  most 
Orthoptera  the  testes  consist  of  long  fasciculated  follicles  sur- 
rounded by  a  common  envelope,  and  many  have  in  addition 
highly  developed  accessory  glands,  suri'ounding  a  short  ductus 
ejacfidaiorius. 

The  larvie  of  the  Orthoptera  materially  differ  only  in  size 
from  the  adult,  and  the  pupse  are  distinguished  from  them  liy 
having  the  rudiments  of  wings.  They  attain  the  adult  state 
by  simple  moultings.  Several  eases  ai-e  on  record  of  pupse 
of  grasehoppei-s  being  found  sexually  united.  In  1867  Mr. 
Trimen  exhibited  to  the  Entomological  Society  of  London  "a 
grasshopper  of  the  genus  Pacilocerus,  of  which  he  had  found 
the  pupfe  in  copula ;  it  was  not  an  isolated  case,  for  he  had 
seen  hundreds  of  pairs  of  the  nymphs  at  Natal." 

Some  of  the  lai'gest  insects  ai'C  included  in  this  suborder,  in 
fact  the  majority  are  larger  than  those  of  other  suborders,  and 
it  will  probably  be  found  that  many  lai-ge  grasshoppers  and 
MantidcB  will  weigh  nearly  as  much  as  any  Goliath  or  Her- 
cules beetle,  the  largest  of  insects. 

The  Orthoptera  range,  in  time,  from  the  Upper  Devonian 
formation ;  and  among  the  earliest  forms  were  .some  Neuropter- 
ous-like  LocuatariiB  and  Blattarim,  which  are  likewise, 
with  the  Neuroptera,  the  earliest  known  fonns  of  insect  life. 
In  the  carboniferous  rocks  they  become  more  numerous,  but 
the  forms  are  most  numerous  and  best  preserved  in  the  Ter- 
tiary formation,  especially  in  the  Amber  of  Prussia, 
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There  are  about  5,000  species  known,  which  attain  their 
greatest  developiaent  in  size  and  nunibevs  in  tropical  countries. 

In  studying  these  insects,  the  proportions  of  the  head,  of 
the  prothorax,  of  the  wings,  of  the  hind  legs,  and  the  external 
genital  parts,  should  especially  be  taken  into  account.  The 
ornamentation  varies  greatly  even  in  the  same  species,  and 
therefore  lai^e  numbers  of  individuals  are  necessary  to  ensure 
a  proper  knowledge  of  any  species. 

The  diiferent  sounds  produced  by  Orthoptera  should  be  care- 
fully studied ;  every  species  can  be  distinguished  by  its  pecu- 
liar note,  and  as  in  dttferent  families  the  musical  apparatus" 
varies,  so  each  family  has  a  characteristic  chirru^j,  or  shrilling, 
consisting  of  a  harsli,  grating,  rasping  noise. 

Mr.  ScudtJer  has  conti-ibuted  to  the  "American  Naturalist," 
ii,  p.  113,  an  interesting  article  on  .the  sounds  produced  by 
some  of  our  native  species  of  Grasshoppers,  and  has  even 
reduced  their  notes  to  a  written  nnusic.  He  states  that  grass- 
hoppers stridulate  in  four  different  ways:  "first,  by  rubbing 
the  base  of  one  wing-cover  upon  the  other,  asing,  for  that  pur- 
pose, the  veins  running  through  the  middle  portion  of  the 
wing ;  second,  by  a  similar  method,  but  using  the  veins  of  the 
inner  part  of  the  wing  ;  third,  by  rubbing  the  inner  surface  of 
the  hind  legs  against  the  outer  surface  of  the  wing-covefs ;  and 
fourth,  by  rubbing  together  the  upper  surface  of  tlie  front  edge 
of  the  wings  and  the  under  surface  of  the  wing-covers.  The 
insects  which  employ  the  fourth  method  stridulate  during  flight, 
—  the  others  while  at  rest.  To  the  first  gi-oup  belong  the 
Crickets  (Gryllidse) ;  to  the  second  the  Green  or  Long-horned 
Grasshoppers  (LocnstariLe) ;  to  the  third  and  fourth,  certain 
Itinds  of  Short-horned  or  Jumping  Grasshoppers  (Aciydii)." 

The  transformations  of  grasshoppers  need  careful  study. 
For  this  purpose  their  e^gs  should  be  sought  for,  and  the  de- 
velopment of  the  embryo  in  the  egg  be  noted ;  also  the  follow- 
ing facts  should  be  ascertained :  the  date  of  deposition  of  tlie 
eggs ;  the  manner  of  laying  them ;  how  long  before  the  embryo 
is  hatched ;  the  date  of  hatching ;  how  many  days  the  pupa 
lives  ;  so  also  of  the  pupa  and  of  the  imago,  while  the  inter- 
vening changes  should  be  carefully  observed.  Crows  and 
blackbirds  feed  on  their  eggs  and  larvae,  and  hens  aiid  turkeys 
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feed  greedily  upon  young  and  old.  Ichneumon  parasites  prey 
npon  them,  and  also  the  lower  worms,  sueh  aa  Filaria,  Grega^ 
rina  and  Gordius,  and  the  i-ed  mites  attack  them.  Mud  wasps 
provision  their  nests  with  the  young, 

Orthoptera  can  be  easily  preserved  iu  strong  alcohol,  and 
may  afterwards  be  taken  out  and  pinned  and  set  at  leisui'e. 
They  can  be  killed  with  cyanide  of  potassium,  or  ether,  with- 
out losing  their  eoloi-s,  as  tliey  would  do  after  remaining  long 
in  alcohol.  They  should  be  pinned  through  a  little  triangu- 
lar spot  betweeli  the  bases  of  the  elytra,  or  fore  wings,  when 
the  wings  can  be  spread  to  advantage.  They  are  also  often 
pinned  through  the  prothoras,  or  through  the  right  elytron,  as 
in  Coleoptera.  In  pinning  tlieee  insects  for  transportation  care 
should  be  taken  to  put  in  additional  pins  crossing  each  other 
on  each  side  of  the  abdomen,  and  in  like  manner  to  steady  the 
hind  legs,  which  ai'e  very  apt  to  fall  oif  if  too  much  jarred. 

Gesllid-e  Latreille,  The  Crickets  have  a  somewhat  cylin- 
drical body,  a  large  vertical  head,  with  elliptical  eyes ;  the 
ocelli  iu'e  often  wanting,  and  the  long  filiform  antennse  arise 
from  in  iVont  of  and  between  the  eyes.  The  wings  are  of  mod- 
erate size,  net-veined,  lying  flat  on  the  back  ;  the  fore  pair  are 
ovate,  the  costal  edge  of  the  fore  wings  being  bent  abrnptly 
down  on  the  sides  of  the  body,  while  the  hinder  pair  are  tiiau- 
gulai'.  They,  like  the  succeeding  families,  leap  actively,  the 
hind  femora  being  enlarged.  The  genital  armature  is  largely 
developed,  forming  long  and  slender  stylets,  often  nearlj'  as 
long  as  the  body.  "The  snbgenital  plate  is  formed  by  the 
seventh  stemite.  The  eighth  abdominal  segment  is  rudimen- 
tary and  concealed  beneath  the  seventh  segment,  Tiie  ninth 
segment,  situated  beyond  the  outlet  of  the  ovipositor  is  incom- 
plete. Its  elements,  appearing  to  be  four  in  number,  are  devel- 
oped into  a  Jai^e  solid  borer.  The  ninth  sternite  is  bifid,  its 
epistemite  not  being  developed."  (L,  Duthiers.)  A  second 
type  is  observed  in  Gi^llotalpa,  where  the  subgenitai  plate  is 
formed  bj'  the  eighth  sternite,  instead  of  the  seventh,  and  the 
incomplete  stemite  and  tergite  of  the  ninth  segment  are  pres- 
ent, much  like  those  of  the  other  abdominal  rings.  The  oviposi- 
tor is  very  long,  while  the  hairy  stylets  arise  fi'om  the  eleventh 


>v  Google 


GRTIXID^.  563 

abdominal  ring  and  are  very  long.  In  the  male  the  long  anal 
hairy  stylets  are  retained,  while  the  parts  representing  the  ovi- 
positor are  aborted.  The  ahrilHng  of  the  male  is  a  sexual  call, 
made  by  raising  the  fore  wings  and  mbhing  thetn  on  the  hind 
■wings.  The  noise  is  due  to  the  peculiar  sti^iicture  of  the  fore 
wings,  the  middle  portion  of  which  forms,  by  its  transparent 
elastic  surface,  on  which  there  are  but  few  veinlets,  a  resonant 
drum,  increasing  the  volume  of  sound  emitted  by  the  rubbing 
of  the  JUe  on  the  upper  surface  of  tlie  hind  pair  of  wings. 
This  file  is  the  modified  internal  vein,  the  surface  of  which  is 
greatly  thickened,  rounded  and  covered  closely  with  fine  ieeth. 
In  the  females  the  wings  are  not  thus  modified,  and  thej  are 
silent.  They  have  been  known  to  lay  300  eggs,  glued  togfether 
in  a  common  mass.  In  July  the  larvfe  appear,  and  by  the  last 
of  August  the  grass  is  alive  with  fully  grown  crickets,  their 
loud  chirruping  resounding  thi'ough  the  warm  days  and  nights 
of  autiimn.  The  species  are  generally  dull  black  or  brawnish, 
aud  in  the  tropics  attain  to  a  large  size. 

In  the  genus  Tridaclylus  the  males  have  the  anterior  tibiffi 
three-fingered,  i.  e.,  the  tibia  has  a  lateral  hooked  appendage 
to  which  the  tarsus  is  attached,  while  a  long  hooked  projec- 
tion taliea  the  place  of  the  feet.  The  species  are  minute, 
the  largest  known,  T.  apicalis  Say,  being  one-flfth  of  an  inch 
long.  It  is  found  in  the  Southern  States,  while  Trldcu^ylus 
terminalis  Uhler  is  found  northward.  The  Mole-cricket,  Ch'yl- 
lotalpa,  so-called  from  the  enlarged  fossorial  fore  feet,  lives  in 
wet,  swampy  soil,  by  ponds  and  streams,  where  it  raises  ridges 
while  constructing  its  subterranean  galleries  in  search  of 
insects.  Its  fore  legs  are  adapted  like  those  of  the  mole 
for  digging,  and  are  remarkably  short  and  stout,  much  flat- 
tened and  armed  with  solid  tooth-like  projections.  Their  eggs, 
from  800  to  400  in  number,  are  laid  in  the  spring  in  tough 
sacks,  in  galleries.  Very  rare  northward,  they  ai^e  mor.e  com- 
mon in  the  Middle  and  Southern  States. 

Gryllotalpa  borealis  Burmeister  is  found  in  New  England, 
burrowing  in  moist  earth  near  ponds.  The  Southern  species  is 
Gryllotalpa  longipennis  Scudder,  and  in  the  West  Indies  an- 
other species  ravages  the  Siigai'-cane.  The  genus  Gnjllvn  in- 
cludes the  common  crickets.     The  European  House- cricket, 
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G.  domesticus  Linn.,  has  been  introduced  into  the  vicinity  of 
New  York,  aa  stated  by  Mr.  James  Angus.  Our  two  largest 
species  ai-e  the  G^'ylius  luctuosus  Serviile,  known  by  the  great 
length  of  the  fore  wings,  which  project  beyond  the  abdomen ; 
and  Qnjllus  abbreviatus  Serviile,  which  is  found  in  the  Middle 
States.  The  most  common  New  England  species  is  the  Gryllus 
neglectua  of  Scudder,  fi'om  which  Gryllus  niger  Harris  differs 
L  its  much  shorter  ovipositor.  Tlie  small 
cricket  so  abundant  in  our  fields  is  Nemdbius 
vUtatus  Harris,  a  brownish  striped  species ; 
.  the  genus  cliffers  from  Gryllus  in  the  last  joint 
of  the  ma.xillary  palpi  being  double  the  length 
of  the  penultimate,  while  in  Gi'yllus,  it  is  of 
e  length.  In  CEcantJius  niveus  Serviile 
(Fig.  561,  male ;  flg.  562,  female ;  flg.  SO,  fore 
Fig.  SCI.  wings  of  male  and  female,  showing  the  broad 
thin  portion  between  b  and  c,  used  in  producing  the  shrilling 
noise)  tlie  wings  are  broad  and  very  transpai-ent,  narrower  in 
the  female,  the  hind  legs  very  long  and  slender,  and  the  male 
is  i\'ory  white.  The  males  make  a  loud  shrilling  noise,  and 
both  sexes  ai'e  found  on  plants,  especially  the  grape-vine. 
Mr.  W.  Saunders  states  that  the 
■  female  does  considerable  injiuy 
to  the  raspberry  and  plum  twigs 
*''s-  5^-  by  boring  into  the  brandies  for 

the  puipose  of  laying  its  eggs,  and  the  Editors  of  the  "Ameri- 
can Entomologist "  state  that  it  severs  grapes  from  the 
branches.     This  genus  leads  to  the  next  family. 

Mr.  Scudder  has  described  in  the  "Proceedings  of  the  Bos- 
ton Society  of  Natural  History,"  Archegogryllus  priscus,  a  fossil 
cricket  from  the  coal  formation  of  Ohio.  "One  broken  hind 
leg  and  a  fragment  of  a  wing  were  found  ;  the  leg  was  notice- 
able in  having  the  tibia  furnished  with  several  large  promi- 
nences, while  the  femur  was  smooth." 

LocusTAKi^  Latreille.  The  large  green  Locusts  are  easily 
distinguished  by  their  lai^e  heads,  and  their  compressed 
bodies.  The  fi'ont  from  being  vertical  often  inclines  inwards, 
owing  to  the  greatly  eidarged  vertex,  which  is  often  produced 
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into  a  horn.  The  oceili  are  either  present  or  obsolete,  and  the 
eyes  axe  globular  in  shape.  The  anteunte  are  of  gi'eat  length, 
as  are  the  legs,  which  are  loug  and  slender.  The  prothorax  is 
saddle-shaped,  and  the  wings  are  thin,  the  anterior  pair  slightly 
thickened,  while  the  binder  pair  are  broad,  these  insects  taking 
long  flights.  The  base  of  the  upper  wings  is  ti'anspai'ent,  form- 
ing a  drum  by  wliich  the  males  produce  a  loud  shrUling ;  and 
they  also  rub  the  hind  legs  against  the  wings  as  do  the 
Acrydii.  Scudder  states  that  "the  day  song  of  some  Loeus- 
tarians  differs  from  that  of  the  night."  The  abdomen  is  not 
of  great  length,  while  the  ovipositor  and  male  claspers  are 
greatly  developed,  and  are  of  much  importance  in  classiflcar 
tion.  Lacaze-Duthiers  describes  the  typical  form  as  having 
the  snbgenital  plate  formed  by  tlie  eighth  sternite,  while  the 
ninth  ring  is  complete.  Its  elements  form  the  ovipositor, 
composed  of  six  pieces,  which  are  large  and  long,  for  boring 
into  the  earth  and  twigs  in  laying  the  eggs.  The  ninth  stei^ 
nite  is  bifid.  Similar  parts  in  the  males  are  formed  for  clasp- 
iiig  Uie  body  of  the  female,  and  are  large  and  long.  The  eggs 
aj'e  laid  in  the  autumn,  and  the  young  hatch  in  the  spring. 
The  wingless  genera  have  curved,  cylindi'ical  bodies,  with 
long  antennee,  and  are  very  active,  leaping  very  lagorously ; 
they  are  brown  in  color,  and  inhabit  caves  or  live  under  stones. 
Geviliopliilus  is  a  wingless  genus,  in  which  the  pronotum  does 
not  extend  over  the  mesonotum.  0.  mactdatus  Say  has  the  pos- 
terior tibiee  of  the  male  waved.  It  is  common  under  stones. 
C.  stygiua  Scudder  is  found  in  the  caves  of  Kentucky,  and  JTa- 
dence&is  suhten-aneus  Scudder  is  found  in  Mammoth  Cave.  It 
ie  a  slender  form,  the  antennte  exceeding  the  length  of  the 
body  several  times.  UdeopsyUa  differs  from  the  following 
genus,  Daihinia,  according  to  Scudder,  ''in  the  longer,  more 
slender,  less  robust,  and  less  spiny  legs,  in  the  somewhat  more 
slender  body  and  smaller  head,  in  the  shorter  maxillary  palpi, 
and  in  the  structure  of  the  tarsal  joints,"  the  first  and  fourth 
being  equal  in  length,  while  the  tno  middle  ones  are  small, 
the  second  joint  oveilappiug  the  third  above.  U.  robiista 
Haldeman  is  found  in  Nebraska.  In  the  interesting  genus 
Dafbinia,  the  "tarsal  joints  of  the  anterior  and  posterior  pair 
Si6  only  three  in  number,  the  first  and  labt  being  of  nearly 
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equal  length,  with  a  single  amall  joint  between  them,  a  very 
interesting  exception  to,  the  almost  universal  rule  among  the 
Locustariis."  The  Katydid,  Cyrtoplvyllum  concavum  Say 
(Fig.  563),  has  the  fore  wings  concave,  much  produced  in  the 
middle.  The  eggs,  according  to  Harris,  are  "  slate  colored,  and 
are  rather  more  than  one-eightli  of  an  inch  in  length.  They 
resemble  tiny,  oval,  bivalve  shells  in  shape.  The  insect  lays 
them  in  two  contiguous  i-ows  along  the  surface  of  a  twig,  the 
bark  of  whicli  is  previously  shaved  off",  or  made  rough  with  her 
piercer.  Each  row  consists  of  eight  or  nine  eggs,  placed  some- 
what obliquely,  and  overlapping  each  other  a  little,  and  they 
fastened  to  the  twig  with  a 
gummy  substance.  In  hatching 
the  egg  splits  open  at  one  end, 
and  the  young  insect  creeps 
through  the  cleft."  In  Fhyllop- 
tera  the  wings  are  narrower,  but 
still  concave,  and  the  ovipositor 
of  moderate  size,  while  in 
Microcenti-um  it  is  very  small. 
P.  ohlongifolia  Burmeister  is 
abundant  in  September,  in  New 
England,  being  fonnd  faiiiher 
northward  than  the  Katydid,  and 
when  it  flies  it  makes  a  whizzing 
noise,  compared  by  Harris  to 
that  of  a  weaver's  shuttle.  He 
also  states  that  "the  females  lay  their  eggs  in  the  autumn 
on  the  twigs  of  trees  and  shrubs,  in  double  rows,  of  seven  or 
eight  eggs  in  each  row.  These  eggs  in  form,  size  and  color, 
and  in  their  arrangement  on  the  twig,  strikingly  resemble 
those  of  the  Katydid.  Plianeroptera  has  still  naiTower  wings 
than  the  genera  hithei-to  noticed,  and  the  ovipositor  is  more 
sharply  turned  upwards.  The  P.  curvicauda  of  DeGeer  (P. 
angustifolia  Harris)  is  veiy  abundant,  being  the  most  common 
species  in  Northeni  New  England. 

In  Conocephalus  the  front  of  the  head  is  produced  into  a 
cone.  The  species,  generally  pea  green,  often  present  brown 
individuals,     C.  ensiger  Harris  is  a  commonly  distributed  spe- 
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cies.  Mr.  S.  I.  Smith  haa  observed  a  female  of  this  species 
"with  the  ovipositor  forced  down  between  the  root-leaves  and 
the  stalk  of  a  species  of  Andi'opogon,  whore  tho  eggs  are 
probably  deposited." 

Xiphidium  is  a  genos  of  smaller  size,  with  the  ovipositor 
nearly  straight.  X.  fasciatum  Serville  is  green,  with  a  brown 
stripe  on  the  head  and  thorax.  It  is  common  in  gardens. 
According  to  H^en  and  Scudder  an  undesci'ibed  species  of  ' 
Xiphidium  makes  longitudinal  punctures  in  the  pith  of  the 
Cotton  plant. 

In  OrcheUmum  the  ovipositor  is  large,  ensij'orm,  and  np- 
curved.  0.  imlgare  Harris  (Fig.  32,  d,  the  file  in  the  male 
wing  which  rubs  on  the  concave  expansion  of  the  other  wing) 
has  a  large  transparent  shiilling  organ,  and  is  a  more  robust 
form  than  the  preceding  species.  Locusta  viridissinia  Linn,  is 
a  common  form  in  Europe.  Weatwood  states  that  '■^HyperhO' 
mala  viresaens  Boisd.  from  New  Guinea,  is  distinguished  by  the 
prothorax  extending  completely  over  the  abdomen  like  a  pair 
of  elytra,"  and  that  Condylodej'a  tricondyloides  from  Java,  in 
the  elongated,  constricted  prothorax  and  fine  blue  colors,  ex- 
actly imitates  the  Cicindelous  genns  Tricondyla. 

AcRYDii  Latreille.  Grasshoppers  have  the  body  much  com- 
pressed, the  head  large,  the  front  vertical,  the  ocelli  generally  ■ 
present,  while  the  antennie  are  short,  the  greatest  number  of 
joints  being  twenty-four.  The  prothorax  is  very  lai^e,  some- 
times reaching  beyond  the  abdomen,  and  the  wings  are 
deflesed ;  the  hind  legs  ai-e  enlarged  for  leaping,  and  the  tarsi 
are  thi'ee-jointed.  The  stridulating  noise  is  produced  by  rub- 
bing the  thighs  against  the  fore  wings,  which  are  long  and 
narrow,  wliile  the  hind  wings  are  broadly  triangvilar.  The  ovi- 
positor, with  its  accessory  pieces,  consists  of  a  subgenital 
plate  formed  by  the  seventh  sternite ;  the  ninth  segment  is 
complete,  and  the  blades  (tergo-rbabdites)  composing  the  ovi- 
positor consist  of  thi-ee  secondary  pieces  united  togetlier  be- 
tween them.  These  rhabdites  are  short,  thicli,  somewhat 
conical,  and  corneous.  The  eggs  are  laid  in  a  cocoon-shaped 
mass  covered  with  a  tough  glutinous  secretion,  and  containing 
from  fifty  to  one  hundred  eggs.    The  pupse  are  distinguished 
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from  the  larvEe  in  having  large  wing-pads.  On  the  basal  joints 
of  the  abdomen  are  two  cavities  covered  each  with  a  mem- 
brane, and  containing  a  vesicle  fllled  with  liquid,  which  is  sup- 
plied by  a  nerve  sent  from  the  thii-d  thoracic  ganglion.  They 
were  considered  by  Latreille  and  Burmeister  to  be  vocal  or- 
gans, but  more  correctly  it  would  seem,  by  J.  Miiller  and  von 
Siebold  as  oi^ans  of  hearing. 

This  family  embraces  insects  of  gigantic  proportions.  The 
■migratory  locust  (Acrydinm  migratoriam)  is  a  most  destructive 
insect  from  its  voracity  and  immense  numbers.  Swarms  of 
grasshoppers  are  common  in  the  far  West  where  they  commit 
great  havoc  in  crops.  Our  Caloptenua  femm'-rubrum  has  at 
times,  though  not  of  late  yeai-s,  gone  in  immense  swarms. 
The  larvae  of  many  species  live  through  the  winter,  and  appear 
often  in  March  on  unusually  warm  days. 

In  the  genus  Opomcdea  the  acute  antennre  are  broad  and 
flattened  at  base.  In  0.  brachyptem  Scudder  the  fore  wings 
are  but  little  more  than  one-half  the  length  of  the  body.  In 
Gkloedltis  the  hinder  edge  of  the  pronotum  is  squaic  or 
rounded ;  there  are  no  foveolte  on  the  vertex,  and  the  lateral 
oarinse  of  the  pronotum  is  parallel,  or  quite  neai'ly  so. 

Chloealtis  conspersa  Harris  is  light  bay,  sprinkled  with  black 
spots,  with  a  black  line  on  the  head  behind  each  eye,  and  ex- 
tending upon  the  thorax.  The  front  wings  are  pale  yellowish 
brown,  and  the  hind  shanks  ai-e  pale  red,  with  the  spines  tipped 
V7ith  black.  Mr.  S.  I.  Smith  states  that  the  structure  of  the 
ovipositor  of  this  species  is  "beautifully  adapted  to  a  remai'k- 
able  habit  in  tiie  manner  of  depositing  the  eggs,  which  seems 
not  to  have  been  noticed  before  among  Oi-thoptera.  The  eggs 
are  deposited  in  old  logs,  in  the  under  sides  of  boai'ds,  or  in 
any  soft  wood  lying  among  the  grass  which  these  insects 
inhabit.  By  means  of  the  anal  appendices  the  female  exca- 
vates in  the  wood  a  smooth  round  hole  about  an  eighth  of  an 
inch  in  diameter.  Tliis  hole  is  at  first  almost  perpendicular 
but  is  turned  rapidly  off  in  the  direction  of  the  grain  of  the 
wood,  and  runs  nearly  parallel  with,  and  about  three-eighths 
of  an  inch  from  the  surface ;  the  whole  length  of  the  hole 
being  an  inch  or  an  inch  and  a  fourth.  A  single  hole  noticed 
in  the  end  of  a  log  was  straight.     The  eggs,  which  are  about 
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a  fourth  of  au  inch  in  length,  quite  slender  and  light  brownish 
yellow,  are  placed  jn  two  rows,  one  on  each  side,  and  inclined 
so  that,  beginning  at  the  end  of  the  hole,  each  egg  overlies  the 
next  in  the  same  row  by  about  half  its  length.  The  aperture 
ia  closed  by  a  little  disk  of  a  hard  gummy  substance.  I  have 
seen  many  of  the  females  engs^ed  in  excavating  the  holes, 
and  they  always  stood  with  the  body  in  the  direction  of  the 
grain  of  the  wood,  and  apparently  did  not  change  their  posi- 
tion during  the  operation.  When  one  was  JHst  'beginning  a 
hole  it  was  very  easy  to  see  the  upper  appendages  rise  and 
open,  and  each  time  scrape  away  a  little  of  the  wood.  During 
this  operation  a  frothy  fluid  is  emitted  from  some  part  of  the 
abdomen,  but  whether  it  serves  to  soften  the  wood  or  to 
lubricate  the  appendages  and  the  sides  of  the  hole  I  did_  not 
deteimine."  The  genus  Stenobothrua  differs  in  having  foveolie 
on  the  vertex.  S.  ewrtvpennis  Harris  is  a  very  common  species, 
and  at  once  recognized  by  its  very  short  wings. 

In  the  genus  TragocepMla  the  vertex  of  the  head  is  promi- 
nent, the  front  rather  oblique,  sloping  inwards,  and  the  pro- 
thorax  is  acutely  angulated  posteriorly.  T.  infitscata  HaiTis 
and  T.  viridifasciata  Harris  are  common  species ;  the  former 
is  dusky  broivn,  the  hind  wings  transparent,  pale  greenish 
yellow  next  to  the  body,  with  a  large  dusky  cloud  near  the 
middle  of  the  hind  margin,  and  a  black  line  on  the  front 
mjirgin;  while  the  latter  is  gi'een,  with  dnsky  fore  wings 
broadly  banded  with  green. 

Peszotettix  closely  resembles  Caloptenus,  except  that  in 
some  of  the  species  it  is  wingless.  P.  borealis  Scudder  is 
found  in  British  America,  and  also  on  the  tops  of  the  moun- 
tains of  New  Hampshire  and  Maine  In  the  jP.  alpinus  Kollar 
of  Euiope  theie  are  =ihoit  wmgs  The  genus  Caloptenus  has 
but  a  sliglit  mesial  iidge  on  the  piothoiax ;  the  lateral  ridges 
vaiy  in  size,  and  the  sternal  tubeide  is  very  large,  while  the 
tip  of  the  male  abdomen  is  much  swollen  Galoptenw  femur- 
rubium  Hanis  (Pig  564,  b)  is  the  common  Eed-legged  grass- 
hopper. It  varies  greatly  and  has  been  so  abundant  in  New 
England  and  Canada,  though  not  of  late  years,  as  to  become  a 
.public  calamity.  It  has  been  seen  very  rarely  on  the  Labrador 
coast,  and  it  is  a  very  widely  distributed  species,  ranging  from 
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Labrador  to  the  Mississippi.  The  Caloptenus  spretvs  Uliler 
(Fig.  564,  ffl),  appears  in  immense  numbei's  in  the  eountiy  be- 
tween the  Mississippi  and  the  Eocky  Mountains,  and  extending 
ti'orn  the  Sasltatehewaii  river  on  the  north  to  Texas.  Mr.  Scud- 
der  states  that  "a  third,  whether  belonging  to  the  same  species 
or  not  ia  still  uncertain,  has  invaded  at  different  times,  nearly 
alt  the  country  lying  within  the  Ijonndaries  of  the  United 
States,  between  the  Rocky  Mountains  and  the  Pacific  Ocean." 
Dr.  !Liucecum  thus  describes  the  ravages  of  C.  spretns  in 
Texas  "Last  spiing  the  young  weie  hatched  fiom  the  egg 
in  tlie  eaily  dajs  of  March  by  the  middle  of  the  month  thej 
had  destroyed  half  the  vegetation  although  the  insects  wcie 
wuiali-s  111  ntl  liigti  than  i  housefly  The  fiist  winged 
spetimena  were  seen  high  in 
the  an  at  abcut  three  in  the 
iftemoun  is  alit,ht  northerlj 
bieeze  sprang  up  mdhons 
dropped  to  the  eaith  covei 
ing  the  ground  m  an  houi 
anl  deitioying  e\erj  gieen 
thing  with  avilit^  During 
the  night  they  weie  quiet  but 
i  e   Oil  at    da^  bleak    commenced    to 

eat  and  ontmuL  I  until  ten  in  the  inoinmg  -when  the^  all  Alw 
faoutbward  At  about  three  oclock  m  tlie  afternoon  of  the 
same  da>  another  snaim  aiiivel  ten  times  as  numeioiis  as 
the  first  these  again  took  flight  the  following  day  and  tlius 
they  continued,  coming  and  going,  day  after  day,  devouring 
the  foliage  and  depositing  their  eggs.  At  first  they  selected 
bare  spots  for  this  purpose,  but  finally  the  whole  surface  of 
the  earth  was  so  broken  up  by  their  borings  that  every  inch 
of  gi-onnd  contained  several  patches  of  eggs.  This  visitation 
was  spread  over  many  hundreds  of  miles,"  C.  bivittatum  Say 
is  a  large  dull  green,  or  olive  colored  species,  with  red  legs, 
and  is  very  abundant  in  gai'deiis. 

Bomalea  microptera,  called  the  "Lubber  grasshopper"  in 
Florida,  feeds  on  the  leaves  of  the  orange,  {Glover.)  It  is 
nearly  three  inches  long ;  the  prothorax  is  keeled,  and  the 
wings  only  cover  half  of  the  abdomen.    The  lan'a  is  reddish, 
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In  Acrydium  the  spine  on  the  chest  is  very  prominent,  and 
the  mesial  crest  above  is  well  mai'ked,  while  the  tip  of  the 
male  abdomen  is  not  swollen,  Acrydium  cdutaceum  Harris  ia 
nearly  two  inches  long,  and  expands  over  three  inches.  It  i3 
brownish  yellow,  with  a  paler,  yellow  stripe  on  the  top  of  the 
head  and  thorax: . 

To  the  genus  TVopidacria,  separated  from  Acrydium  by  Mr. 
Scudder,  belongs  certain  gigantic  grasshoppers  nearly  four 
inches  in  length  and  expanding  some  eight  inches,  with  gaily 
colored  hind  wings.  T.  cnstata  Linn,  has  pale,  gt'eeiiish  blue 
hind  wings ;  it  19 
reported  from  Asii 
and  Africa,  and  is 
widely  distribute  I 
through  tropical 
South  America.  T 
dux  Drury  has  brick 
red  hind  wings  and 
expands  nearly  sev- 
en inches ;  its  range 
is  from  Tesas  to 
Panama. 

(Edipoda  is  a  large 
and  well  known  ge-  '''^-  ''"*■ 

nus,  in  which  there  is  no  apine  between  the  fore  legs,  and  the 
front  of  the  head  is  vertical  and  swollen,  QSdipoda  Carolina 
Linn,  is  pale  yellowish  brown,  the  wings  black  with  a  broad  yel- 
low hind  margin,  and  it  expands  over  three  and  a  half  inches. 
It  is  abundant  everywhere.  (E.  sulpkurea  Fabr.  has  deep  yel- 
low wings,  with  a  broad  dusky  baiid  beyond  the  middle,  while 
<E.  coraUina  Harris  has  hind  wings  of  a  rich  coral  red.  (E. 
xanthoptera  Germar  (Fig.  565)  ranges  from  New  England  to 
the  Mississippi.  It  is  reddish  brown ;  the  prothorax  has  a  high 
rounded  unbroken  ridge ;  the  fore  wings  are  flecked  with  small 
dusky  spots;  the  hind  wings  are  yellow  at  the  base,  fascous 
beyond  and  clouded  at  the  tip;  the  hind  shanks  ai'e  dusky, 
with  a  pale  band  below  the  knee.    The  wings  of  the  male  ex-- 
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paud  two  and  a  quarter  inches ;  tbose  of  the  female  three 
inches.  Mr.  Scudder  has  discovered  a  chalcid  parasite  in  the 
eggs  of  (Edipoda  Carolina. 

.  In  Tettix  the  pronotitm  is  prolonged  beyond  the  abdomen, 
and  the  antennte  are  thirteen  to  fourteen- join  ted,  while  Tetti- 
(jidea  diifers  from  it  by  having  twenty-two-jointed  antenna,  and 
a  thiciier,  shoi-ter  body.  T^tix  granulata  Kirby  has  a  veiy 
prominent  vertex,  with  the  front  boi'der  angulated. 
.  Tettigidea  lateraiia  Say  is  a  common  species,  and  may  be 
found,  like  all  the  other  allied  species,  in  the  spring  and  au- 
tumn. It  is  pale  brown,  with  the  sides  of  the  body  blacldsh ; 
the  prothorax  is  yellowish  clay  colored,  and  the  fore  wings 
hai'e  a  small  white  spot  at  the  tips. 

Batrachidea  has  but  twelve  joints  to  the  antennie,  and  other- 
wise dilFers  from  Tettix  in  its  more  compact  sliorter  body,  and 
moi-e  distant  eyes,  while  the  mesial  crest  on  the  prothorax  is 
very  high.  In  B.  eristata  Harris  the  crest  is  high,  regularly 
arclied,  and  on  each  side  of  tlie  prothorax  ai-e  two  shallow 
grooves ;  the  surface  is  rough,  with  a  dark  squarish  spot  on 
each  side  above  the  terminal  half  of  the  fore  wings.  Saussure 
describes  an  aquatic  Tettix  from  Ceylon. 

The  genus  Proseopia  is  wingless,  with  the  ii'ont  produced 
into  a  long  slender  cone,  while  the  wliole  l)ody  is  long  and 
cylindrical,  somewhat  as  in  Diapheromera.  The  antennie  are 
very  minute,  six  to  eight-jointed,  and  the  legs  are  long  and 
slender.  P.  gigantea  Klug  is  six  inches  long,  and  occurs  in 
Brazil  at  Para. 

Phasmida  Leach.  The  "Walking-sticks,  or  Spectres,  are  slug- 
gish insects  found  on  twigs  and  leaves,  to  which  they  bear  a 
strong  resemblance,  and  ai'e  neitlier  raptorial  as  regards  their 
fore  legs,  nor  leapers,  like  the  gi-asshoppers.  llieir  bodies  are 
remarkably  long  and  linear,  and  the  wings  either  aborted  and 
very  small,  or  strikingly  leaf-like.  The  head  is  horizontal, 
long,  while  the  antennae  are  rather  short,  and  the  abdomen  is 
nearly  twice  as  long  as  the  rest  of  the  body. 

The  subgenital  plate  is  formed  by  the  largely  developed 
eighth  sternite,  while  the  ninth  segment  is  incomplete,  the 
sternum  consisting  of  a  membranous  fold.     According  to  L. 
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Duthiers  there  are  eleven  abdominal  segments,  and  the  anal 
stylets  are  not  articulated  as  in  the  Mantidm,  but  are  long 
pomeoua  elaspers,  and  in  some  cases,  very  much  like  those  of 
Libellula,  as  in  AcrophyUa,  while  the  eleventh  ring  is  a  little 
triangular  tei^ite,  situated  between  the  anal  elaspers.  The 
egg-sac  in  Diapheromera  femorata  Say  (Fig.  566,  S),  our  com- 
monly diffused  species,  -is  flattened  elliptical,  with  a  lid  in 
front  which  can  be  pushed  open  by  the  embryo  when  about  to 
hatch,  and  is  deposited  in  the  autumn. 
The  young  when  hatched  are  linear,  and  I 
much  like  the  adults  except  that  they  * 
are  wingless.  The  male  is  considerably 
smaller  than  the  feinale,  and  much  more 
slender.  In  Pliasma,  a  tropical  genus, 
the  two  sexes  are  winged,  the  antennfe 
are  about  as  long  as -the  body,  and  tlie 
limbs  are  slender.  P.  i-gnttatum  Biir- 
moister  is  between  two  and  three  inches 
in  length,  and  green  on  the  costal  border 
of  the  hind  wing,  and  rose  colored  be- 
hind. It  lives  in  Borneo.  The  genus 
Prisopus  differs  from  the  other  two 
genera  in  the  shortened  mesothorax ; 
the  legs  are  much  flattened  and  leaf- 
like; the  abdomen  is  longer  than. the 
tborax,  flattened  beneath.and  widened 
on  the  sides  posteriorly,  P.  spiniceps 
Burraeister  is  a  Brazilian  species,  and  is  r'lg.  sbb. 

two  and  a  half  inches  long.  P.  flabelUcomis  Stoll,  according  to 
A.  Murray,  spends  the  whole  of  the  day  under  water  adhering 
to  stones  in  the  mountain  streams  of  Brazil,  and  towards  dusic 
flies  about ;  it  is  tlie  only  truly  aquatic  Orthopteran  known. 

The  genus  Phyllitim,  found  only  in  the  East  Indies,  most  re- 
markably imitates  vai'ioiis  leaves,  one  species  having  its  fore 
wings  so  veined  and  colored  as  to  resemble  most  strikingly  a 
dried  and  wiHiered  leaf.  The  wings  are  often  very  large  and 
broad,  and  as  if  to  aid  in  carrying  ont  the  analogy  the  legs  • 
have  broad  leaf-lifee  expansions.  The  antennse  of  the  males  are 
twenty-four-jointed,  while  in  the  females  they  are  much  shorter,; 
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consisting  of  but  nine  joints. .  The  P.  aiccifoUum  Linn,  is  green, 
and  about  three  inches  long.    It  lives  in  the  Eaat  Indies. 


Mantidjs  Latreille.    These  raptorial  Orthoptera  ai'o  easily 
recognized  by  theii-  large  size,  the  enormous  spinous  fore  legs, 


adapted  for  seizing  other  insecta  like  the  raptorial  Ilemiptera, 
and  which  has  given  them  the  name  of  Soothsayers  arid 
Prophets,  from  their  devotional  attitude  when 
watching  for  their  prey.  They  are  worsliipped 
bv  the  Hottentots  as  tutelary  divinities.  The 
.  head  13  horizontal,  triangular  in  front,  with 
\  long  filiform  antennae ;  the  prothorax  is  very 
'  long,  and  the  broad  wings  are  thin,  net-veined, 
with  long  parallel  veins,  more  strongly  resem- 
bling the  Neuroptera  in  this  respect  than  any 
other  family.  The  abdomen  is  long,  linear 
oval.  "The  eubgenital  plate  is  formed  by  the 
eighth  sternite,  the  oviduct*  opening  between 
the  seventh  and  eighth  segments.  The  ninth 
segment  is  complete.  The  elements  of  this 
1  ring  ftre  but  little  developed,  scarcely  snrpass- 
I  lug  the  snbgenital  plate ;  the  two  episternites 
1  distinct,  and  between  them  is  the  small 
I  ninth  sternite."  The  stylets  are  concealed  by 
'  the  broad  expanded  sternum  of  the  seventh 
ment,  while  the  antenna-like  appendage  (or 
anal  style,  Fig.  2d)  is  sometimes  many  jointed, 
and  is  said  by  Lacaze-Duthiers  to  be  appended 
to  the  eleventh  segment  of  the  abdomen.  The 
mass  of  eggs  laid  by  the  female  is  attached  to  twigs,  and 
enclosed  in  a  ilattened  subovate  case  (obtheoa)  of  hardened 
silk.    The  eggs  are  infested  to  some  extent  by  chalcid  para- 
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sites.  The  young  are  long  and  linear.  The  Raee-hovse,  Maiir 
tia  Carolina  Linn.  (Fig.  567;  fig.  5fi8,  eggs,  natural  size), 
occurs  in  the  Southern  and  Western  States,  and  in  the  tropica 
occur  the  allied  genera  Votes.  Empusa,  Hai-pax  and  Scliizoce- 
pkala.  According  to  Mr,  T.  Glover  the  eggs  of  Mantis 
Carolina  are  laid  in  a  packet  about  an  inch  long  attached  to 
leaf-stalks  and  twigs.  The  body  of  the  recently  hatched  young 
is  linear  and  turned  up  at  ea<"h  end,  and  it  devours  caterpillars 
and  insects,  holding  tlieni  in  the  fore  legs  with  a  tii-m  grasp 
by  applying  the  spined  tibise  and  tai'si  against  the  more  stoutly 
spined  femora,  and  then  sucking  their  blood  at  its  leisure.  Pro- 
fessor Sanborn  Tenney  tells  me  he  has  observed  the  female 
after  sexual  union  devour  the  male.  Buraieister  says  tliat 
Mantis  arg&iUina  Burm.,  of  Buenos  Ayres,  seizes  and  eats 
small  birds.  The  genus  Eremopliila  (E.  Ehrenbergi  of  Burm- 
eister)  inhabits  the  desetts  of  Northern  Africa,  where  it  re- 
sembles the  sand  in  color. 

Blattaei-e  Latreille.  The  Cockroaches  are  flattened  ovate, 
with  the  head  rounded  and  partially  concealed  by  the  expanded 
prothorax.  The  fore  wings  are  large,  ovate,  not  much  smaller 
than  the  hind  wings  ;  the  antennse  are  long  and  filiform,  many 
jointed.  The  bilobate  subgenital  plate  is  formed  by  the  eighth 
sternite ;  the  ninth  abdominal  ring  is  complete,  the  stemite 
being  small  and  lodged  between  the  two  episternites  which  ai-e 
soldered  into  a  single  annular  piece.  The  anal  atyleta  are 
short.  The  species,  which  are  almost  invariably  reddish 
brown,  or  paler,  ai-e  nocturnal,  hiding  bjf  day,  and  are  found 
under  stones.  They  ai'e  fond  of  heat,  the  house  cockroaches 
frequenting  heated  rooms.  White  the  common  species  are 
troublesome  from  eating  garments,  etc.,  they  do  great  sen'ice 
in  dealing  houses  and  ships  of  bed-bngs,  which  they  greeclily 
devonr.  The  eggs  are  laid  in  a  bean-shaped  capsule  (oiitheca) 
which  is  divided  into  two  apartments,  each  containing  a  row 
of  separate  chambers,  about  thirty  in  number,  each  of  which 
encloses  an  egg.  Many  days  are  required  for  oviposition,  and 
the  female  may  be  seen  running  about  with  the  capsule  par- 
tially protruding  from  her  body.  During  tins  period  embryos 
are  forming  within  the  capsule,  and  very  soon   after  it  is 
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dropped  the  larvte  are  hatched.  The  eommon  cockroach, 
Blatta  (Stylopyga)  orientalis  Linn,  has  nidiiJientai'y  wings  in 
the  female,  while  in  the  male  they  ai'e  shorter  than  the  body. 
In  Periplanela  the  wings  are  longer  than  the  body,  and  the 
suprailnal  plate  is  deeply  fissured  and  the  abdomen  much 
swollen,  Periplaneta  Americana  Linn,  is  a  commonly  dis- 
tributed species.  The  genua  Platymodes  differs  fi-om  the  pre- 
ceding one  in  its  narrower  and  longer  body,  and  the  supraanal 
plate  is  not  fissured ;  the  anal  atj'lets  are  much  shorter  and 
turned  down,  while  the  wings  estend  beyond  the  abdomen,  the 
anterior  pair  being  well  rounded  at  the  tips.  Platamodea  Pen- 
sylvanica  DeGeer  is  pale,  shining,  reddish  brown,  and  the  an- 
tennae reach  back  to  the  tips  of  the  fore  wings.  It  is  found  in 
woods  under  etooes,  entering 
houses  by  night. 

In  Ectobia  the  wings  are  well 
developed,  and  the  basal  joints  of 
the  tarsi  are  shorter  than  the 
others.  The  Ectob  a  Oeimamta 
Stephens  (Fig  'Sb^  male  and  le 
male)  is  a  pale  species  and  is 
very  abundant  m  houses  m  and 
about  Boston  wheie  it  is  called 
the  "Croton  bug."  Ectobia  iiWiopA  ta  H^nis  is  Teiy  oommon 
in  woods  under  stones  in  New  England  The  thnd  joint  of 
its  antennse  is  as  long  as  the  next  fl\e  callectnelj 

In  Cryptocercua  both  sexes  are  wingless  the  antennte  are 
half  as  lofig  as  the  whole  body,  and  the  abdominal  appendages 
are  not  exsert«d,  being  very  short.  G  pt  ncMatus  Scuddei  is 
known  by  its  thickly  punctured  bod^  and  daik  mahogtmi 
brown  color,  with  leddish  beneath.  It  is  iound  southwaids 
In  Pycnoscehts  the  miles  are  wingless  no  females  have  yet 
been  found  It  difTeis  flom  Ci-yptoterms  m  haMng  i  laiger 
head  ;  the  e\es  aie  placed  closer  togethei  and  the  atjlets  aie 
slender,  cylindiical,  of  ibout  the  same  length  as  the  ceici  and 
inserted  just  withm  them  Plate  1,  fig  2  lepieseiits  the  wing 
of  an  extinct  species  of  cockroach  (Blattina^)  discoieied  hi 
Mr.  Barnes  m  the  coal  foimation  of  No\  a  Scotia  'W  hile  most 
of  the  remains  of  cockroaches  found  in  the  Carboniferous  i-ocks 
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of  this  country  and  Europe  have  been  referred  to  the  genua 
Blattina,  Mr.  Scudder  desciibes,  m  the  " Pilteontology  of  lUi- 
nbis,"  a  form  under  the  name  of  Mylants  anthracophilj,  (Fig 
570,  upper  wing;  Fig  571, 
prothorax)  whicli  was  found  in 
the  lower  part  of  the  true  coil  i 
measares  at  MoiTia,   Illinois 

FoKPiCULAKi^  LaticiIIe 
The  Earwigs  ai'e  very  unlilie 
other     Orthoptera,     and     are  Fig  s  o 

readily  distinguished  bj  then  naiiow  flattened  bodies  with 
short  wiiig-covers,  like  the  '^taphylmtdce  among  beetlei,  on 
which  accoLint  Linn£eus  placed  them  among  the  Coleoptera. 
The  head  is  free,  flat,  horizontal ;  the  ocelli  are  wanting,  and 
the  eyes  round  ,  the  antennte  aiise  from  under  the  eyes,  and  are 
filiform  and  tweh  e  to  forty-jointed.  The  elytra  are  short  and 
thick,  while  the  lounded,  broad,  hind  wings  are  folded  under- 
neath so  as  to  be  almost  ontiiely  concealed  by  the  anterior  paii'. 
The  female  genital  aimatuie  is  described  by  Lacaze-Duthiers 
as  composed  of  a  snbgemtal  plate  formed  by  the  eighth  ster- 
nite,  while  the  eighth  and  ninth  abdominal  i 
are  partly  aborted,  and  only  represented  by  two  . 
horny  arcs  closely  soldered  to  the  tei^ite  of  the  fe 
tenth  ring.  The  ihabdites  of  the  eleventh  ring  a 
greatly  developed,  forming  the  immense  forceps, 
which  are  often  as  long  as  the  whole  body.  This  famih  was 
ranked  as  a  separate  ordei'  by  Leach  and  Kirby,  undei  the  name 
of  Dermapterat  and  were  called  Euphxoptera  by  Westwood. 

They  are  nocturnal  insects,  hiding  in  the  day  time  between 
leaves  and  in  flowers,  flying  about  at  dark.  They  feed  on  the 
corollas  of  flowers  and  on  fruit,  and  will  eat  broad  and  .meat. 
They,are  rare  insects  in  this  country,  though  troublesome  in 
Europe  from  their  great  numbers.  An  Alpine  species  lives 
under  stonea  in  Europe.  In  Forjioula  the  antennie  are  fifteen- 
jointed.  SpongopJiora  hipunctata  Scudder  baa  two  pale  spots 
on  the  elytra.  In  Lalia  the  antennce  are  less  than  twelve- 
jointed.  Labia  minvta  Scudder  is  yellowish  brown,  with  the 
sides  of  the  abdomen  and  the  head  reddish  brown. 
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These  insects  have  the  body,  as  a  whole,  more  elongated 
than  in  other  insects,  with  large  broad,  net-veined,  thin,  mem- 
branous wings,  both  pairs  being  very  equal  in  size,  the  anterior 
pair  being  sometimes  smaller  than  the  hind  wings,  while  in 
some  genera  the  hind  ones  are  either  diminished  in  size  or 
obsolete.  The  mouth-parts  are  iiree,  the  mandibles  being  well 
developed,  and  the  abdomen  is  long  and  slender,  with  the 
genital  armor  always  present,  but  made  on  the  simplest  plan, 
not  forming  a  sting.  The  metamorphosis  is  either  incomplete 
or  complete  ;  accordingly  the  pupa  is  either  acti*  e  or  inactive 
and  when  inactive  resides  in  a  coeoon.  The  greater  nnmber 
of  species  are  aquatic ;  and  several  degraded  forms  (Lepisma, 
etc.)  bear  a  strong  resemblance  to  the  Myriapofls. 

The  description  of  tbe  head  and  mouth-parts  of  the  Orthop- 
tera  applies  well  to  the  Nenroptera,  but  the  head  is  horizontal, 
flatter,  and  the  mouth-parts  are  less  symmetrical,  certain  pai-ts 
being  greatly  developed  over  others.  As  a  general  rule  that 
part  of  the  head  situated  behind  the  mouth  is  larger,  in  propor- 
tion to  tlie  rest  of  the  head,  than  usual  in  the  lai'vte  of  the 
higher  insects,  and  also  the  mouth-paits  are  much  larger  and 
less  compact.  Thus  the  head  of  a  Neuropterous  larva  may  be 
actually  larger  than  the  entire  thorax  of  the  same  insect ;  in 
the  Hymenopteroua  and  Lepidopterous  larvte  it  is  the  reverse, 
the  head  is  often  smaller  than  even  the  prothoracic  ring. 

The  month-parts  are  inclined  to  become  verj'  large,  and  in 
the  larva  of  Libellula  the  labium  is  enormously  developed, 
masking  the  jaws  and  other  parts  when  at  rest,  and  capable 
of  great  extension,  while  it  is  armed  with  powerful  hooks, 
being  modified  palpi,  for  seizing  other  insects. 

The  thorax  is  large,  the  segments  being  well  developed,  and 
the  prothorax  is  usually  large  and  square,  but  in  what  in  many 
respects  are  the  most  typical  insects  of  the  group,  the  Ephe- 
merid(B,  and  Liiellulidm,  the  prothorax  is  very  small,  as  in 
the  highest  insects,  and  in  the  latter  group  the  greatly  enlarged 
flanks  of  the  mesothoras  seem  to  take  its  place. 
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The  wings  are  large,  and  in  tlie  Libellulidai  tliey  are  in 
constant  use.  Tlie  legs  are  generally  of  simple  structure, 
these  insects  neither  walking  nor  leaping  nanoh.  Rarely,  as  in 
Mantispa,  are  they  adapted  for  seizing  their  prey,  as  they  are 
in  many  Heniiptera  and  Orthbptera. 

The  abdomen  of  the  Neuroptera  is  composed,  according  to 
Lacaze-Dnthiers,  of  eleven  segments  (artliromerea) ,  and  the 
ovipositor  is  constructed  on  the  same  plan  as  in  the  Hymen- 
optera,  Hemiptera  and  Orthoptera,  though  in  the  different 
families  the  characters  vary  much  more  than  in  the  higher  sub- 
orders, in  this  respect  perfectly  according  with  the  anatomy 
of  the  other  parts  of  the  body  in  the  different  groups.  He 
states,  however,  as  observation  has  taught  us,  that  in  its 
sti^ucture  the  ovipositer  is  simpler  than  in  other  insects,  and 
the  farthest  removed  from  that  of  the  Hymenoptera. 
.  Lacaze-Dnthiers,  whose  work  is  necessarily  incomplete  iVom 
treating  of  the  female  ovipositor  alone,  not  regarding  the 
analogous  parts  in  the  other  sex,  considers  the  Nenropterous 
ovipositor  (tariere)  as  having  three  types  of  structure.  The 
simplest  is  found  in  Libellula,  in  the  abdomen  of  which  there 
are  ten  segments  much  alike;  "the  eleventh  is  more  complex 
than  the  others  ;  it  has  the  same  structure  as  in  ^schna.  It 
is  especially  in  the  division  of  [the  family  containing]  Libellula 
and  its  allies  that  the  two  append^es  take  the  form  and  the 
function  of  pincers,  and  that  the  special  word  'forcipate,'  has 
been  used.  These  forceps  sei-ve,  as  is  well  known,  for  clasping 
organs,  and  to  enable  them  to  perform  the  very  long  prelimi- 
nariea  to  fecundation."  The  outlet  of  the  oviduct  lies  between 
the  eighth  and  ninth  segments. 

The  nervous  system  of  the  Neuroptera  consists  of  the  eere- 
breUum,  with  its  lateral  productions,  the  optic  nerves,  forming 
a  cylinder  extending  between  the  eyes  and  presenting  four 
swellings.  (Leidy.)  There  are  three  thoracic  and  eight  ab- 
dominal ganglia  which  are  of  very  uniform  size,  and  connected 
by  double  commissures.  (See  Fig.  43.)  The  nervous  cord  is 
very  equably  developed  and  the  brain  portion  is  relatively 
smaller  than  in  the  higher  suborders. 

Professor  Leidy  has  described  the  digestive  organs  of  Vory- 
dalns  comutus,  which  may  serve  as  a  type  for  the  rest  of  the 
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suborder.  It  agi'ees  with  most  other  genera  of  the  gronp  in 
having  a  long  (Bsophagus,  which,  is  dilated  posteriorly  into  a 
spacious  proven triculus,  whicli  extends  as  far  back  as  tlie  fifth 
abdominal  segment.  The  lai^e  intestine  presents  a  large  con- 
volution, and  abruptly  dilates  into  an  oval  or  fusiform  ctecnm 
in  its  lower  third,  which  latter  opens  into  the  rectum.  In 
some  genera  there  is  a  long  sucking  stomach  inserted  on  one 
of  the  sides.  In  Corydalus  this  is  only  present  in  the  pupa, 
and  is  aborted  in  the  imago  ;  so  also  in  the  larva  the  "proven 
laiculus,  with  its  appai'atus  of  stomachal  teeth,"  is  adapted  to 
the  cai'nivoroua  habits  of  the  insect,  but  in  the  pupa  the  teeth 
disappear,  "while  in  the  im^o  we  find  the  iesophagus  again 
lengthened,  still  contracted  at  its  commencement,  but  gradu- 
ally dilating  until  it  forms  a  capacions  Florence  flask-shaped 
proventriculus,  or  gizzard,"  (See  Fig.  45.) 

"With  the  Pej'iicice  the  gizzard  is  wanting,  but  the  upper 
extremity  of  the  stomach  has  from  four  to  eight  cceca  point- 
ing forwards.  With  the  LibelluUdce  the  (esophagus  is  long 
and  large,  and  protrudes  somewhat  into  the  straight,  oblong, 
constricted  stomach,  which  is  without  cffica,  and  is  succeeded 
by  a  very  short  ileum  and  colon.  The  digestive  tube  of  the 
Epkemeridm,  which  in  their  perfect  state  talie  no  food,  is 
feebly  developed.  Its  walls  are  very  thin  throughout,  and  the 
oesophagus  is  directly  continuous  with  the  stomach,  which  is  a 
bladder-like  dilation,  and  succeeded  by  a  short,  straight  intes- 
tine. The  predatory  Panorpidw,  vrhich  are  rapacious,  diff'er 
notably  from  the  other  Neuroptera,  and  resemble  rather  the 
preceding  order  (Orthoptera) .  The  oesophagus  is  short  and 
straight,  and  in  the  thorax  is  succeeded  by  a  spherical  muscu- 
lar gizzard  which  is  lined  internally  witli  a  brown  chitinous 
membrane  covered  with  stiff  hairs.  The  stomach  is  tubular 
and  straight ;  the  ileum  makes  two  convolutions  before  pass- 
ing into  the  long  colon."  (Siebold,)  In  Lepisma  the  ccsoph- 
agua  terminates  in  a  "kind  of  crop,  which  is  succeeded  by  a 
globular  gizzard  provided  with  six  teeth."  ■ 

There  are  two  simple,  short,  salivary  glands  in  the  Sialid<K, 
while  in  the  Phryganeidm  and  Hemerobidm  "they  are 
ramified  and  highly  developed.  It  is  quite  remarkable  that 
there  is,  in  this  respect,'  a  sexual  difference  with  the  Panor- 
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pidce;  the  males  have  three  pairs  of  very  long,  tortaous  tubes, 
while  with  the  females  the  only  vestiges  of  this  appai'atus  are 
two  indistinct  vesicles."  (SieboM.) 

In  their  larval  state  the  aquatic  Neuroptei-a  breathe  by' 
false  gills,  or  branchial  tracheee ;  these  generally  consist  of 
slender  filaments  situated  on  the  sides  of  the  abdominal  seg- 
ments. These  filaments  are  fleshy,  and  penetrated  by  trachete, 
which  take  up  the  oxygen  fi'om  the  water.  la  the  larvie  of  the 
PhryganeidtB  these  {^Ise  gills  are  simple,  "rarely  ramified, 
and  united  in  groups  of  from  two  to  five,  which  stand  out  to- 
wards the  back."  Siebold  also  states  that  "with  those  of  the 
JEphemeridce  each  of  the  anterior  abdominal  segments  has 
a  pair  of  these  branchiae  which  are  sometimes  ramified  in  the 
most  varied  manner,  and  sometimes  coBisist  of  two  kinds, 
some  being  lamelliform  and  alternating  with  the  others  which 
are  fasciculate.  With  all  the  Ephemeridm  these  organs  have 
movements  which  ai-e  sometimes  slow  and  rhythmical,  and 
sometimes  rapid  and  oscillatory,  .  ,  .  The  trachean  branchise 
of  jEschna,  Libellda  and  the  other  Libellulidoi  ai-e  formed 
upoa  a  wholly  different  plan.  They  ai'c  situated  in  the  very 
lai^e  rectum,  and  consist  of  numerous  epithelial  folds  which 
are  traversed  by  a  gi-eat  number  of  very  fine  branches  of  many 
large  trachean  trunks.  (Fig.  62,  x.)  The  rectum  is,  moreover, 
invested  by  a  very  highly  developed  muscular  tunic,  and  its 
orifice  has  three  pyramidal  valves  which  regulate  the  entrance 
and  the  escape  of  the  water  required  for  respiration." 

In  the  larval  and  adult  insect  there  are  four  main  trunks  to 
the  tracheary  system,  two  on  each  side,  and  much  less  com- 
plicated than  in  other  insects. 

Thei'e  are  generally  six  or  eight  long,  flexuous  urinary  Or 
Malpigbi an  vessels.  In  the  Nenroptera  the  ovaries  "consist 
always  of  miiltilocular  tubes,"  and  the  two  testes  are,  in  the 
PerlidcB,  Ephemeridce  and  Libellulidce ,  composed  of  "a 
multitude  of  round  follicles,  disposed  botryoidally  around 
a  long  dilated  portion  of  each  of  the  deferent  canals.  .  .  . 
With  Panorpa  the  two  testicles  ar-e  very  simple  and  ovoid  ; 
but  with  the  other  species  they  consist  of  two  tufts  of  long  or 
round  follicles.  With  Myrmeleon  and  Hemerobins  they  are 
oval  and  surrounded  by  a  distinct  envelope.     The  two  deferent 
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canals  are  short,  and  always  have  on  their  lower  extremity  two 
long  or  ovoid  accessory  follicles."  (Siebold.) 

The  classification  of  the  Neuroptera  is  difficult  from  the 
lowness  of  the  type,  which  presents  an  umiaiial  number  of  deg- 
radational  forms,  such  as  are  indicated  beyond,  and  because 
the  different  families  vary  so  much  among  themselves,  and 
contain  forms  which  mimic  the  higher  groups  of  insects. 
Though  the  type  is  the  lowest  among  hesapodous  insects,  yet 
there  constantly  recur  characters  which  are  fonnd  only  in  the 
highest  insects.  For  example  the  Phryganeidce  ar§  Neu- 
ropterous  thi-oughont,  yet  there  arc  many  of  the  less  impor- 
tant characters  which  ally  them  most  intimately  with  the 
Lepidoptera,  especially  the  Tineidce.. 

However  all  Nenroptera  agree  in  the  lax  composition  of 
.  the  body,  inducing  a  worm-like,  elongated  fin'm.  The  meta- 
morphoses are,  in  the  more  typical  families,  less  complete  than 
in  other  insects,  except  the  Hemiptera  and  Orthoptera,  and 
upon  the  whole  the  oi^ans  of  vegetative  life  are  largely  dei'el- 
oped  over  those  of  animal  life,  making  them  generally  very 
sluggish  in  their  motions  (though  the  adult  LibelluIidEe  are  an 
exception) ,  and  inducing  an  abnormal  size  of  the  body,  as  this 
suborder  contains  many  of  the  largest  and  most  monsti-oue  of 
insects.  The  researches  of  Professor  Dana  and  Messrs,  Haitt 
and  Scudder  show  that  the  Neuroptera  shared  with  the  Oi-thop- 
tera  the  possession  of  the  low  marshy  lands  of  Devonian  and 
Carboniferous  times,  and  the  forms  discovered  in  the  roeks  of 
those  periods  indicate  tbat  they  were  often  of  gigantic  propor- 
tions, and  among  the  most  degraded  of  theii-  type. 

Dr.  Anton  Dohrn  has  described,  under  the  name  of  Euge: 
reon  Bockingi  (Fig.  572),  perhaps  the  most  remarkable  fossil 
insect  yet  discovered.  It  occurred  in  the  Permian  formation 
in  Germany.  He  considered  it  as  combining  Hemipterous  and 
Neuropterous  characters,  though  more  closely  allied  to  the 
JJeuroptera.  Dr.  Hagen  writes  me  that  "Eugereon  belongs  to 
Dictyoneura  Goldenberg,  and  is  perhaps  identiisal  with  one  of 
the  species  described  and  iigured  by  Goldenberg."  Dictyo- 
neura  is  said  by  Goldenberg  to  resemble  the  Neuropterous 
genus  Semblis.  Dr.  Hagen  also  informs  me  that  Gerstaeckerj 
after  an  examination  of  Booking's  specimen,  "thinks  Eugereoil 
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is  noxt  related  to  the  Eplit 
have  nothing  of  the 
more  related  to 
the  Diptera." 
While  we  would 
defer  to  the 
judgroeiit  of 
these  distin- 
guished     eiito- 


The  parts  of  the  mouth 
about  them  and  they  are  even 


who 


have  actually 
studied  the  fos- 
sil itself,  yet 
judging  from 
D  ohm's  draw- 
ing wo  would 
refer  the  insect 
to  the  Neurop- 
tera.  and  would 
suggest  that  in 

...  Fa  972 

certain  charac- 
ters we  are  strongly  reminded  of  eeitam  mc 
of  HemerobidcB  and  the  Panorptda. 
closely  resembling  the  Ephemerids,  as  D 
gested  to  us,  also,  in  our  opinion,  recall 
species  of  Palpares,  and  of  the  fore  wiugs 
the  antennffi  and  'beak-lilce  month-pai-ts 
those  of  Panorpa  and  Boreus.* 

Fig,  672.  Eagenmi  B^c^rtgi  DohrQ,  enlarged  three  diameterB;  A,  a,  lali- 
ruiD!  b,  fli'ab  pair  ol  jatra  (moadilileB) ;  c,  second  iialv  (maxillie) ;  c,  Inbial  palpi; 
/,  ll-agTnants  ofaQtennffl;  in,  portion  of  lege;  n,  middla  tibiie.  C,  0,6,  aBtenQ»;D, 
a.iiead;  6,  fbra  femora;  e,  proCliorax ;  il,  pco8l«cnuin{?);  B,  tarsus  and  end  of  the 
tibia  of  tlie  left  fore  1^,  —  4flcr  Dohm, 

*Erielison.ana  Siebold  iittva  gvouiiad.  the  TermititliB,  Pgacida,  Embid/e, 
Bpftemeridfflaiid  iiSallu  Jidaunder  the  name  of  "flilse"Nenropter^  and  con- 
sidered them  as  OrtliopMra.reBtrlcUnetlieNanroptera  to  the  Siaiidffi,  Hemero- 
bid<B,Pa«orpidte  and  Pit  fjuimeiiiiB,  and  this  elaaEifloation  has  been  adopted 
by  most  coatlnental  entomologiBts.  Now  while  beUeriog  in  the  nnitj'  of  the  Kea- 
ropteroHS  type,  raid,  that  tha  80  callad  "fldse"  Neuroplara  {especially  the  May-flies 
and  the  dragon -flies)  ace  really  tha  most  typical  of  the  enborder,  being-  the  most 
iinliiiB  other  insects,  do  not  we  hfive  many  charactera  in  these  palfeoioio  net- 
veined  insects,  which  nnit«  more  intimately  the  so  called  fiilse  and  trne  Nenvop- 
tia's  ?    We  would  not  forsel  the  analogies  shown  in  these  i'oaail  not-veined  inseota 


re  ^bno^mal  genera 
The  wmgs  while 
r.  Ht^en  has  sug- 
fchose  of  an  African 
of  Nemoptera,  and 
seem  analogous  to 
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It  ia  a  rather  large  insect,  the  bead  and  mouth-parts 
iug  thirty-nine  millimetres,  the  three  thoracic  rings  twenty- 
eight  millimetres,  and  the  part  preserved  of  tlie  right  upper 
wing  forty-four  millimetres,  and  of  the  right  under  wing  fifty- 
one  millimetres.  The  autennje  are  long  and  thread-like,  as  in 
Panorpa,  and  the  venation  of  the  wings  are  of  the.  Neuropter- 
ous  type,  while  the  elongated,  moiith-paits  are  Hemipterous  in 
appearance,  though  the  labial  palpi  (Ae)  are  well  developed, 
being  usually  absent  in  the  Hemiptera.  It  is  the  most  puz- 
zling form  yet  hrouglit  to  light,  and  has  been  compared  by 
Dr.  Dohi'n  to  the  fossil  Archceopteryx  of  tho  Solenliofen  slates, 
referred  by  some  naturalists  to  the  birds,  and  by  others  to  the 


W&  have  sbowii  elsewhere*,  that  the  Neiiropterous  families, 
except  the  most  typical, -i.e.,  the  Epliemerid<e  and  Xibellu- 
lid(E,  mimic  every  other  suborder  of  insects.  They  are  in 
.fact  comprehensive  or  synthetic  types,  combining,  as  do  all 
decophalized,  embryonic  forms,  tlie  structures  of  tlie  other  sub- 
orders of  insects,  and  thus  presenting,  in  advance,  features 
■which  remind  us  of  characters  more  fully  wrought  out  in  higher 
and  more  pompactly  finished  groups  of  insects. 

As  regaa'ds  the  preservation  of  the  dragon-flies,  Mr,  Uhler 
states  that  "the  lai^e,  brilliant  green  dragon-flies  (Corda- 
lina),  as  well  as  the  yellow,  brown-striped  Gomphina,  having 
the  eyes  wide  apart,  will  furnish  new  species  in  almost  all  parts 
of  the  country.  In  order  to  preserve  specimens  in  the  neatest 
manner  it  is  well  to  slip  them  immediately,  when  caught,  into 
paper  bags  of  suitable  size ;  flrst  taking  care  to  lay  bacli  the 
wings  so  that  they  will  be  applied  together,  to  prevent  mutila- 
tion. These  paper  hags  may  be  placed  loosely  in  a  box  carried 
for  the  purpose.  They  can  thus  be  taken  out  at  leisure,  killed 
by  applying  a  camel's  hair  pencil,  dipped  in  sulphuric  ether, 
ehloraform,  or  benzine,  to  the  under  side  of  the  body,  and  then 
have   the  wings    spread   by  placing   them    upon    the    setting 

to  the  Orthoptera,  and  whlc!!  serve  to  unite  ttie  two  eubordevs  mora  intimaWly 
than  ever.  Indeed  entomologists  in  tlie  future  msj  nniCe  the  Ortliopterit  and 
KBuroptera  [in  the  L-inniean  sense)  Into  a  single  euhorder  equivalent  to  the  Coleop- 
tera  or  HjraeQOptein,  antl  these  two  groups  may  stand  as  two  Bubordinate  divi- 
sions just  as  the  "Homoptera"  and  " Hemiptara "  ai*  subdivisions  of  the  liii- 
usan  group  of  Hemiptera, 

*  Jonmat  of  the  Boston  Societj'  of  Natural  Hlstoiy,  viil,  p.  5S0. 
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boards.  In  most  species  the  colore  change  after  death,  hence 
it  is  important  to  make  short  descriptions  of  the  coloi's  before 
killing  the  specimens."  The  smaller,  more  slender  and  deli- 
cate Neuroptera  should  be  pinned  directly  in  the  collecting 
box.  Many  species  are  caught  by  a  light  in  the  night  time, 
such  as  Polystoechotes  nebulosns  and  the  PhryganeidcB; 
and  a  bright  light  placed  in  damp  situations  by  streams,  etc., 
wilt  attract  iai^e  numbers,  the  smaller  species,  like  moths,  be- 
ing attracted  a  great  distance  by  light.  For  the  proper  study 
of  tho  genera  of  these  insects,  and  often  of  the  species,  they 
should  be  collected  in  alcohol,  so  as  to  be  studied  in  a  flexible 
state.  Dr.  J.  L.  Leconte  has  published  in  the  "American 
Naturalist,"  iii,  p.  307,  some  new  directions  for  the  preserva- 
tion of  insects  which  will  apply  to  these  aa  well  as  other 
insects.  "  Sm'gical  art  has  given  to  us  aa  instrument  by  which 
a  poisonous  liquid  can  be  rapidly  and  most  effectively  applied 
to  the  entire  surface  of  large  numbers  of  specimens  as  they 
stand  in  the  cabinet  boxes,  without  the  trouble  of  moving 
them.     I  refer  to  the  'Atomizer.' 

"Opinions  may  vary  as  to  the  nature  of  the  liquid  poison  to 
be  used,  but  after  several  trials  I  have  found  the  following 
formula  to  be  quite  satisfactory ;  it  produces  no  efflorescence, 
even  on  the  most  highly  polished  species,  while  the  odor  is 
quite  strong,  and  persistent  enough  to  destroy  any  larvte  or 
eggs  that  may  be  already  in  the  box:  —  Saturated  alcoholic 
solution  of  arsenious  acid,  eight  fluid  ounces ;  Stiychnine, 
twelve  grains  ;  Crystallized  carbolic  acid,  one  drachm  ;  Mineral 
naphtha  (or  heavy  benzine)  and  strong  alcohol,  enough  to 
make  one  quart.  I  have  not  stated  the  quantity  of  naphtha, 
since  there  are  some  varieties  of  light ,  petroleum  in  commerce 
which  dissolve  in  alcohol  only  to  a  alight  extent.  These  should 
not  be  used.  The  heavier  oils  which  mix  indefinitely  with  alco- 
hol are  the  proper  ones,  and  for  the  two  pints  of  mixture  ten 
to  twelve  fluid  ounces  of  the  naphtha  will  be  sufficient.  Care 
should  be  taken  to  test  the  naphtha  on  a  piece  of  paper.  If  it 
leaves  a  greasy  stain  which  does  not  disappear  after  a  few 
hours  it  is  not  suitable  for  this  purpose. 

"The  hest  form  of  atomizer  is  the  long,  plated,  reversible 
tube  i  it  should  be  worked  with  a  gum  elastic  pipe,  having  twy 


>v  Google 


5S6  NEUROPTERA. 

bulbs  to  socnro  uniformity  in  ttie  cuiTent,  Tho  atopizing  g!as^ 
tubes  and  tbe  bottle  which  usually  accompany  the  apparatus 
are  unnecessary :  a  common  narrow-necked  two  ounce  bottle 
will  serve  perfectly  to  hold  the  fluid." 

Tlie  aquatic  lai-vas  and  pupse  can  easily  be  reared  in  aquaria 
in  jars  and  tumblers,  taking  care  that  tho  wealicr  species  are 
separated  iVom  those  more  poweri'ul  and  bloodthirsty.  The 
little  Entomostraca,  or  water-fleas,  serve  as  food  for  many  of 
the  smaller  species.  With  very  little  care  many  species  can  be 
raised  in  this  way,  and  so  little  is  known  of  their  transforma- 
tions that  figures  and  descriptions  wonld  be  of  great  value. 
The  interesting  and  varied  habits  of  the  diff'erent  families  can 
be  also  easily  noted.  They  can  be  called  summer  insects,  since 
few  are  found  late  in  the  fall  or  early  in  the  spring;  though 
several  Perlidw,  Hemerobius,  Boreus  and  several  species  of 
Phryganeids  are'  found  ere  the  snow  has  gone  in  the  spring, 
and  a  few  species  of  the  latter  family  are  found  in  November. 

Termitid^  Leach.  The  Wliite  Ants  in  the  different  grades 
of  individuals,  and  their  complex  economy,  foreshadow  the  for- 
micaries of  the  ant  and  the  hive  of  the  bee.  The  bodies  of  the 
.winged  individuals  are  shaped  somewliat  like  that  of  tlie  ant, 
but  they  differ  in  the  long,  narrow,  straight,  finely  net-veined 
wings,  the  costa  of  wliich  is  remarliably  straight,  white  both 
wings  are  equal  in  shape  and  size,  with  the  veins  arranged  in 
the  same  manner  in  both.  The  head  is  of  moderate  size,  hori- 
zontal ;  the  eyes  are  ratlier  small,  globose,  and  between  them 
are  two  ocelli,  the  third  and  more  anterior  one  being  nearly 
obsolete.  Tlie  antennae  are  short,  with  about  twenty  joints, 
and  the  mandibles  ai'e  small  triangular,  with  flue  teeth  on  the 
cutting,  or  inner  edge.  The  abdomen  is  ovate  and  shorter 
than  in  tbe  Neuroptera  generally.  In  all  these  points,  as  well 
as  in  their  habits,  the  white  ants  are  the  most  perfectly  organ- 
ized of  the  Neuroptera.  They  are  more  cephalized,  their 
bodies  are  developed  more  headwai'da,  and  their  intelligence 
and  remarkable  instincts  ally  them  also,  intellectually,  with  the 
most  perfect  of  insects,  the  Bees,  Wasps  and  Ants.  Thus  in 
the  lowest  suborder  of  insects  we  find  features  which  strikingly 
remind  us  of  the  highest  insects.     Nature  constantly  repeat- 
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ing  the  same  idea  in  different  groups,  here  leaps  over  as  it 
were  wiiole  groups  of  insects,  as  if  by  propliecy  pointing  out 
the  advent  of  still  more  perfect  forms  and  higher  intelligences. 
Geology  teaches  ns  that  the  white  ant  and  other  Nenroptera  ■ 
preceding  in  time,  as  they  do  in  structure,  their  higher  ana- 
logues. 

The  genus  Calotermes  differs  from  Termes  in  its  small  head* 
the  large,  transverse,  oblong  prothorax,  the  veined  costal  area, 
and  in  the  tarsi  being  furnished  with  an  apical  plantula  (or 
foot-pad  situated  between  the  claws).  C.  castaneus  Banaeis- 
ter  is  almost  cosmopolitan,  occurring  in  Western  and  tropical 
America.  In  Termc^sis  the  head  ia  large,  the  ocelli  are  ab- 
sent, and  the  prothorax  is  small,  otherwise  it  agrees  with  Calo- 
termes. T.  angusticollia  Linn,  is  fonnd  in  the  Pacific  States; 
The  type  of  the  family,  Termes,  has  a  large  roimded  head, 
with  two  ocelli,  and  a  small  heart-shaped  prothorax ;  the  costal 
area  is  free,  while  the  foot-pad  (plantula)  is  absent.  Our  com- 
mon white  ant,  Termes  flofvipes  Kollai'  is  found  from  Massachu- 
setts southward,  under  stones,  sticks  and,  in  stumps.  It  is  of 
a  chestnut  color,  head  and  prothorax  black  brown,  with  brown- 
ish antennte  ringed  with  a  paler  hue,  with  white,  very  delicate 
wings,  imd  the  mouth,  tibise  and  tarsi  are  yellow.  The  work- 
ers are  white,  with  honey  yellow  heads.  The  white  ants  of 
Africa  live  together  like  ants  in  colonies  of  vast  extent. 
The  males  and  females  ai-e  winged  and  closely  resemble 
each  other  as  usual.  There  are  two  wingless  forms ;  the 
soldiers,  which  have  large  squai'e  heads,  and  long  powerflil 
mandibles,  with  a  large  prothorax,  and  the  workers  which 
have  smalt  rounded  heads  and  minute,  nearly  obsolete  mandi- 
bles. There  also  occur  among  the  workers  certain  individuals 
(Nasuti)  which  have  the  front  of  the  head  prolonged  into  a 
horn.  All  these  wingless  individuals  are  asexual,  the  organs 
of  reproduction  being  undeveloped.  They  have  been  consid- 
ered to  be  lar^'se  by  eminent  authorities,  but  they  are  found  in 
the  neat  in  abundance  when  the  males  and  females  have  ai-rived 
at  maturity.  They  must,  therefore,  be  considered  like  the 
workers  among  bees  and  ants,  as  individuals  specialized,  or  set 
apart  for  the  performance. of  certain  duties  involving  the  in- 
crease and  preservation  of  the  entire  colony.     Thus  the  sol- 
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(iiers,  as  they  are  termed  by  Smeathnian,  with  their  warlike 
aspect,  a«t  as  "  sentinels  and  soldiers,  making  their  appearance 
when  the  nest  is  invaded,  attacking  the  intruders  and  inciting 
the  laborers,  to  work.  The  more  peaceful  and  laborious 
workers  are  estimated  to  be  one  hundred  times  more  numerous 
than  the  soldiers."  "Tliey  collect  food,  form  covered  ways, 
guard  the  males  and  females  and  take  care  of  the  eggs  and 
young."  (Westwood.)  While  most  of  the  species  burrow  m 
wood,  or  under  ground,  others,  as  in  the  Temtes  fatcUe  Linn. 
(T.bellicosQsSmeathman),  raise  conical  hillocks  of  remarkable 
strength  and  firmness,  often  ten  or  twelve  feet  high.  After 
impregnation  the  females,  as  in  the  case  of  the  ants,  lose  their 
wings.  They  are  then  conducted  into  the  interior  of  the  nest 
by  the  workers.  Here  the  body  of  the  female  gradually  be- 
comes enormously  distended  with  eggs,  being  over  two  inches 
in  length,  and  it  is  known  to  lay  80,000  in  the  course  of  a  day. 
The  pupa  of  Termes  ludfugus,  a  French  species,  was  found 
by  Latreille  in  the  spring,  with  four  white  tubercles,  or  wing 
pads.  Other  pupas  ai'e  described  and  figured  by  Westwood, 
which  by  their  long  wing-pads,  prolonged  beyond  the  abdomen, 
elosely  resemble  the  Homopterous  adult  Cercopidce .  Fossil 
Termites  occur  in  the  coal  formation  of  Germany. 

Embice  Burmeister.  These  are  small  insects,  forming,  a 
connecting  Ihik  between  the  white  ants  and  Psocus ;  they  are 
characterized  by  tlie  linear  depressed  body,  with  tlie  head  ft-ee 
from  the  thorax,  the  wings  equal  in  size,  with  few  veins,  and 
triarticulate  tai-si.  The  larvse  ai'e  found  under  stones  and  are 
pi-otected  by  a  cocoon  which  they  renew  at  each  moulting  of 
the  skin.  (Gerstaecker.)  Embia  Savignt  Westwood  is  found 
in  Egypt. 

A  species  of  Olyntha?  the  only  genus  of  this  family  found 
in  North  America,  is  stated  by  Hagen  to  occur  in  Cuba. 

PsociD.^  Leach.  These  minute  insects  would  be  easily  mis- 
taken for  Aphides,  both  the  wingless  as  well  as  the  winged 
mdividuals.  Their  bodies  are  oval,  the  head  free  from  the 
prothorax,  which  is  small  and  partially  concealed  by  the  wings. 
The  wings  are  unequal  in  size,  and  with  few  veins,  thus  depart- 
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ing  widely  from  the  usual  Neuioptcrous  tjpe  of  venation,  and 
closely  resembling  that  of  the  pUnt  lice  Mr,  E.  McLaehlaa 
states  (Entomologi-'t  a  Monthly  MagaaiJH,J  that  "  the  eggs  are 
laid  in  patches  on  leases,  baik,  or  othei  objects,  and  the  fe- 
males cover  thein  with 
web.  The  lanie  and  pap's  j 
greatly  resemble  the  per 
feet  insects  The  Hi^a 
closely  resemble  the  pup.e 
the  ocelli  in  these  states 
are  absent,  and  the  tarsi  are 
two  or  three-jointed,  accord- 
ing to  the  species.  He  has 
observed  individuals  with 
but  partially  developed 
wings.  "  In  all  their  states 
they  probably  feed  on  dry 
vegetable  substances  and 
lichens.  They  are  univer- 
sally common,  living  more  *''s-  o73- 
or  less  in  societies  on  tree  trunks  and  palings,  and  amongst 
tbe  herbage  of  trees,  especially  flrs,  laiehes  and  yews,  and 
some  species  in  houses  and  warehouses.  I  believe  that  both 
sexes  possess  the  power  of  spinning  a  web,  not  distinguishable 
fi'om  that  of  spiders.  They  are  exceedingly  active  and  diffi- 
cult of  capture."  (McLachlan.) 

In  the  nearly  wingless  genus  Clothilla,  from  California,  there 
are  no  ocelli,  the  wings  are  incomplete,  and  the  tai'si  three- 
jointed.  Olothilla  pieea  Motschulsky  is  bat  .04  of  an  inch  long 
and  pitchy  black  in  color,  with  a  brassy  reflection.  In  tbe 
nearly  wingless  Atropoa  the  ocelli  are  wanting  and  the  tarsi 
are  three -join  ted,  while  the  rudimentary  wings  form  minute 
square  pads.  The  A.  dlvinatorius  of  Otho  Fabriciiis  is  a  little 
pale,  louse-like  insect,  seen  ranning  over  books  and  in  insect 
cases,  where  it  does  considerable  injury  to  specimens.  The 
Atropos  is  in  England  called  the  "death-watch,"  and  is  sup- 
posed to  make  the  ticking  sound  heard  in  spring.  Mr.  E. 
Newman  (Entomologist,  iii,  p.  66)  has  bred  "  Psocus  pulicarius, 
or  some  allied  species,  fl-om  Atropos  pulsa'.oriue"  (Fig.  573.) 
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The  genus  Psocus,  whicji  closely  resembles  in  its  appear- 
ance and  liabits  the  Aphides,  though  the  species  arc  not  siick- 
iug  insects,  haa  thi-ee  ocelli,  two  or  three-jointed  tarsi,  and  well 
developed  wings.  The  species  ai'e  very  nnmeroiis,  and  abound 
during  the  close  of  summer.  Psocus  venonus  Burm.  is  said  by 
Fitch  to  live  on  the:.inBple,  while  P.  salicia  he  describes  as 
being  found  on  the  willow. 

Peelid^  Leach.  This  group  comprises  those  Neuroptera 
with  long  flattened  bodies,  tlie  sides  of  which  are  parallel,  while 
the  prothorax  is  large ;  the  antennEC  are  long  and  thresid-like, 
aud  the  wings  ai'e  unequal  in  size,  the  posterior  ones  being 
broa<l,  triangular.  The  labial  palpi  are  prcbent,  while  the 
mandibles  exist  ordinaiily  in  a  rudimentaiy  state.  Tlie  wings 
ai'e  usually  charged  with  many  irregular  transverse  veins,  and 
when  folded  flat  on  the  back,  extend  beyond  tlie  abdomen. 
The  tarsi  are  three-jointed,  and  there  are,  in  the  typical  genera, 
two  terminal  setce  on  the  abdomen.  The  pupie  are  active,  with 
prominent  wing-pads.  They  are  found  in  rivers  under  stones, 
while  the  adiiLts  are  found  resting  on  leaves  and  in  low  damp 
places.  The  larvie  resemble  the  adult,  except  in  being  wing- 
less, and  bear  a  general  resemblance  to  the  larvfe  of  certain 
Ephemerida,  showing  the  near  relationship  of  the  two  families. 
.  The  genus  PteronuTcys  is  remarkable  for  retaining  in  the 
adnlt  state  external  gill-like  filaments  attached  to  the  under 
side  of  the  prothorax.  It  consequently  lives  in  exceedingly 
moist  places,  much  nearer  the  water  than  Perla.  P.  regcdis 
Newman  is  fuscous,  the  head  is  no  broader  than  the  thorax, 
while  in  P.  proteus  Newman  the  head  is  broader  than  the  pro- 
thorax  and  the  abdomen  is  yellowish  beneath. 

In  Perla  the  wings  are  veiny,  the  transverse  veins  few  and 
very  regular,  while  the  hind  wings  haVe  a  lai'ge,  plicated  anal 
space.  The  palpi  are  thread-like,  and  there  are  two  abdominal 
sefae.  Westwood  remarks  that  "there  is  a  very  great  diversity 
in  the  sexes  of  the  typical  genus  Perla,  the  males  being  much 
smaller  than  the  females,  with  very  short  wings."  Perla  ah- 
normis  Newman  is  yellowish  fuscous,  and  the  wings  are  sub- 
hyaline  with  the  veins  clay-yellow. 

The  genus  Isopteryie  is  characterized  by  the  wings  having 
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the  transverse  veins  few  in  number,  almost  absent,  and  there 
is  no  basal  space  in  the  posterior  wings.  The  palpi  are  seta- 
ceous, the  last  joint  being  shortest.  laopteryx  Cydi:ppe  New- 
man is  pale  yellow  and  immaculate. 

Gapnia,  is  known  by  the  wings  being  veiny,  with  the  trans- 
verse veins  very  few  and  regiilai- ;  the  anal  area  of  the  posterior 
wings  is  large,  plicate,  and  the  palpi  are  filiform,  with  the  last 
joint  ovate,  longer  than  the  preceding  one,  and  there  are  two 
set^.  Capnia  pygmma  Burm.  is  shining  black,  with  gray  hairs- 
It  is  common  in  New  York  in  February,  accordirig  to  Dr.  Fitoh. 
The  species  of  T<sniopteryx  have  the  wings  inrolled  and  veined, 
with  the  transverse  veins  very  scarce,  rather  regular ;  the  anal 
area  of  the  posterior  wings  is  lai-ge  and  plicated ;  the  palpi  are 
filiform,  with  the  last  joint  ovate.  There  are  no  alwlominal 
setae,  and  the  tarsi  are  divided  into  three  long  equal  joints. 
They  fly  eai'ly  in  spring  and  late  in  tlie  autumn,  and  south- 
wards, during  the  winter,  T.  frigida  Ilagen  is  black,  with 
grayish  haire,  with  a  gray  band  on  the  middle  and  another  at 
the  apex  of  the  nearly  transparent  wings.  In  Nemoura  the 
wings  are  veiny,  flat,  and  the  transverse  veins  are  few,  very 
regular,  the  veins  of  the  pterostigma  forming  an  X.  The  anal 
area  of  the  posterior  wings  is  large  and  plicate,  and  there  are 
no  caudal  setse.  The  males  are  smaller  than  the  females,  with 
shorter  wings.  JV".  albidipennis  Walker  is  pieeous,  shining, 
with  whitish  wings.  The  genus  Leuctra  differs  fi-om  Nemoura 
in  the  wings  being  rolled  in  when  at  rest.  L.  tenuis  Fictet  is 
fuscous,  with- three  elevated  lines  on  the  disk  of  the  thorax. 

Under  the  name  Palceopterina,  Scudder  has  described  a 
group  considered  by  him  as  a  distinct  family  which  comprises 
but  three  fossil  species  discovered  in  the  Carboniferous  forma- 
tion at  Morris,  Illinois.  The  fragments  of  the  first  species 
found  were  described  by  Professor  J,  D.  Dana  in  1864,  under 
the  name  of  Miamia  Bronsoni  (Plate  1,  fig.  1,  tlie  dotted  lines 
represent  the  parts  restored  by  Mr,  Scudder).  He  states 
that  this  insect  '.'while  Neuropterous  in  wings,  closely  ap- 
proaching the  Semblids,  has  broad  costate  femurs,  and  ev6n  a 
large  spinons  joint  to  the  anterior  legs,  peculiarities  which 
seem  to  be  almost  inconsistent  with  tlie  Neuropterous  type, 
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although  in  part  characterizing  the  Mantispids,  and  which  are 
in  complete  hirmonj  with  the  Orthopterou"  tjpe  "  (American 
Jomnal  of  'icience  and  Arts,  1864   p  S3  ) 

Professioi  I>ina  fiithei  states      thit  in  the 

hroad  toiitate  lemmg  of  the  second  pan  of 

lees  and  the  loim  of  the  piothoiai.    it  ap 

pioachfls    the    Orthopteri    of    the    Phjlhum 

f  \mih  I  and  IS  1  eiy  unhl  e   iiij   known  Neu 

\  ropteis     The  anteiior  legs  aie  pecuhai   in 

}  and  bioad  femiu  aimed  abo^e 

I  ^iith  ^erJ  slender  spines  as  long  as  the  joint, 

thiee  of  nhich,  though  mutilated    are  seen  in 

specimen      But  feomething  of  this  kind 

IS  obsenetl  under  Neuropteia  in  the  Mantis- 

piils     It  13  quite  probable  that  these  anteiior 

rig  57i  legs  were  prehensile    as  m  Mantispa   and  the 

fact  that  the  tibii  and  tai'ius  ait  not  m  "iight  m  the  specimen 

fwois  this  ccuclusion  Theie  appears  to  hare  been  a  pair 

of  short  obtuse  appendageu  at  the  extremity  of  the  abdomen 

much  as  in  Phjlhiim      The 

head  is   mostly  obliterated 

Mr    S     H     &cudder   m   the 

"Memoirs  of  ihe  Boston  So- 

t  ^   ^^E£4SbHB  ''■cty  of  Natural  History"  for 

I'^Ljj^     -J  g  ^t^^^s.M  tiou  of  this  genua  recalls  fea- 

K,^*—  v^^  Vl^r^^l  *"^'^^  '*^.  several   other  Neu- 

h  Si        ai"i*W  I'opterons  families,  such  as  the 

'  M.        \       JS    TermitidcB,   the  Heniero- 

bidcE  and  Sialidm. 

fr.  Scudder,  who  has  given 
a  restoration  of  this  remark- 
able  insect,   states   that  the 
^-  ^"f*-  head  is  somewhat  like  that  of 

Perla,  being  oval,  depressed,  with  long  oval  lateral  eyes. 
These  two  authors  disa^ee  as  to  the  "fore  legs"  (Dana),  Mr, 
Scudder  calling  the  parte  so  designated  by  Professor  Dana, 
the  head.  GerstaecJcer  states  his  opinion  that  Miamia  is 
"without  doubt  a  Perlarian." 
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Mr.  Scudder  bsis  more  recently  descrilied  in  the  ''Paltenn- 
tology  of  the  Illinois  Geological  Survey,"  iii,  p.  5CG,  two  other 
forms  of  this  group.  He  remarlis,  "the  two  specimens  before 
me,  with  wings  better  preserved  than  in  the  individual  of  Mia- 
mia  Bronsoni,  prove  that  my  deliueatiob  of  the  conjectural 
parts  of  the  wing  structure  of  the  Pala'opterina  was  in  part 
erroneous,  and  give  evidence  of  a  closer  relationship  of  the 
Pal^opterina  to  the  ancient  Termitina  than  I  had  supposed 
possible."  A  second  species  of  Miamia  from  Morris,  Illinois, 
he  calls  M.  Dante  (Fig.  574;  all  the  specimens  occurred  in 
balls  of  iron  stone).  It  is  fonr-fifths  smaller  than  M.  Bron- 
soni. He  also  remarks,  "the  other  fossil  which  I  would  refer 
to  the  Palceopterina  is  Ghrestotes  lapidea  (Fig.  "575).  The 
genus  differs  from  Miamia  in  the  shortness  and  rotundity  of 
the  wings,"  and  in  the  venation,  some  points  of  which  remind 
him  of  the  Blattarice. 

Ephemeeid^  Leach.  The  May-flies,  or  Epiiemerids,  as 
their  name  implies,  are,  when  fully  grown,  very  short-lived 
insects,  the  Arluit  living  but  a  few  hours.  The  body  is  slender 
and  weak,  being  very  long ;  the  prothoras  is  of  moderate  size ; 
the  autennce  are  subulate,  or  awl-like,  being  very  small,  as  in 
tlie  Libellulid(e,  while  the  parts  of  the  mouth  are  rudimen- 
tary, the  insect  taking  no  food  in  the  adult  or  imago  state. 
The  wings  are  very  unequal  in  size,  the  hinder  pair  being  much 
smaller,  or  in  some  instances  (Cloe  and  Caenis)  entirely 
aborted ;  the  transverse  veins  are  either  few  or  numerous ;  the 
tarsi  are  four  or  five-jointed,  and  appended  to  the  long,  slender 
abdomen  are  two  or  three  long  caudal  filaments. 

The  sexes  unite  while  on  the  upper  surface  of  the  water,  and 
after  a  short  union  the  female  drops  in  the  water  her  eggs  "in 
two  long,  cylindrical  yellow  masses,  each  consisting  of  numer- 
ous minute  eggs."  Walsh  states  that  be  possesses  a  "sub- 
imago  of  Palingenia  bilineata,  which  oviposited  in  that 
state."  The  lai'Vie  live  in  running  water  and  prey  on  small 
aquatic  insects,  the  body  being  long  and  flat,  with  long  hair- 
like antennas,  and  small  eyes  situated  on  the  side  of  the  head, 
the  ocelli  not  usually  being  present,  and  long  sickle-shaped 
jaws,  while  along  e;u!h  side  of  the  abdomen  ai'e  Leai'-like  or 
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bushy  false  gills,  and  the  body  ends  in  long  feathered  anal 
hairs.  They  live,  it  is  stated,  two  or  three  yeaie,  and  reside 
in  burrows  in  the  mud,  under  stones,  or  among  grass  and 
weeds,  where  they  may  be  talien  with  the  water-net  iu  great 
abundance,  and  are  beautiful  objects  for  the  aquarium.  Lub- 
bock states  that  Chloeon  passes  through  twenty-one  moultings 
of  the  sltin  before  it  assumes  the  imago  stale ;  the  pupte  aie 
active  and  have,  as  a  general  nile,'the  rudiments  of  wings. 
After  leaving  the  pupa  skin  the  insect  (subimago),  when  its 
wings  are  expanded,  takes  a  short  flight,  and  then  cabts  an- 
other sltin  before  reaching  the  flnaF  imago  state.  They  often 
fly  in  unmense  numbers,  and  become  stranded  in  winrows 
along  tlie  borders  of  laJies.  The  perfect  insects  should  be 
preserved  in  alcohol  for  study,  as  they  shrivel  up  when  pinned. 
They  shoujd  be  described  when  alive  if  possible. 

The  genus  E/ihemera  of  Linmeus  baa  three  long  and  equal 
caudal  setfe ;  the  foi-e  wings  are  present,  with  very  numerous 
transverse  veins,  while  the  eyes  are  remote,  and  in  the  males 
simple.  Ephemera  decora  Walker  is  luteous,  with  the  etid  of 
the  antennffl  black  and  a  reddish  band  on  the  side  of  the  body. 

The  remains  of  a  gigantic  form  described  by  Mr.  Scudder 
under  the  name  of  Platephemem  antiqua  (Plate  1,  flg.  3)  has 
been  discovered  by  Mr.  C.  F.  Hartt  in  the  Devonian  formation 
of  New  Brunswiclr.  Another  fossil  wing,  UaplopJdebiwm 
Bamesii  (Plate -1,  fig.  8),  accompanying  the  preceding,  has 
been  doubtfully  .referred  to  the  May-flies  by  Mr.  Scudder.  It 
indicates  a  very  large  species.  Mr.  Scudder  also  figures,  in 
the  PalEGontology  of  the  Illinois  Geological  Survey,  certain  fos- 
sils from  lower  Carboniferous  strata,  which  "  appear  to  be  the 
wings  of  insects,  and,  being  probably  more  nearly  allied  (p. 
571)  to  the  EphemeridcB  than  to  other  Neuroptera,  should 
be  grouped  under  the  generic  name  Ephenientes." 

In  Palingenia  there  are  three  caudal  setie,  the  middle  one 
being  short,  and  sometimes  almost  absent  in -the  males.  There 
are  four  wings  with  very  numerous  transverse  veins,  and  the 
eyes  are  remote  and  simple.  P.  bilineata  Say  is  a  common 
species  and  one  of  the  largest  of  the  family ;  it  is  found  floating 
on  the  surface  of  lakes.  It  is  greenish  yellow,  with  a  reddish 
stripe  on  the  side  of  the  prothoras.    The  genus  Baetia  has  but 
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two  abtlominal  setse,  while  the  four  wings  aro  provided  with 
nnmerouB  cross-veins.  The  eyes  are  simple,  and  in  the  nialea 
of  large  size  and  plaeed  veiy  near  each  other.  Baetia  inter- 
punctaia  Say  is  a  yellowish  white  species  tinged  witii  green, 
witli  an  arcuate  black  line  on  the  front,  and  a  lateral  black 
point,  while  the  prothorax  has  one  black  stripe  on  the  side. 

The  aingular  genus  Baitiaca  is  very  thick-bodied,  and  differa 
from  the  other  Ephemerids  in  the  fifth  abdominal  joints  being 
twice  as  long  as  any  of  the. others.  ^  j, 

The  pupa  (Fig.  576,  i  ;■  dj  lateral 
tooth;  n,  antenna;  iii,  section  of 
the  abdomen,  the  nnmerals  indicat- 
ing the  segments ;  a,  branchite, 
above  which  is  a  flap,  b)  "  differs," 
according  to  Walsh,  "from  all  de- 
scribed Ephemerinous  pnpce  in  the 
antennffi  being  eight- jointed  or  there- 
abouts, not  multiarticulate,  and  also 
in  the  branchise  being  internal  and 
not   used   for  locomotive  purposes,  *'^'  "'"' 

and  ft-ora  all  larvse  and  pupse,  and  indeed  from  all  knoWn 
hcxapod  insects  in  any  of  their  states,  in  the  pro-,  meso-  and 
metanotum  being  connate  and  confluent,  and  extending  over 
one-half  of  the  abdomen  in  the  form  of  a  large,  dilated,  convex 
carapace,  or  shield,  thus  giving  the  in- 
sect a  very  Crustacean  appearance." 
The  larva,  early  in  its  life,  has  rndi- 
mentai'y  wings,  as  in  many  grasshoppers, 
but  in  tlie  pupa  state  they  are  not 
present. 

Near  Baetis  comes  Poiamanthus,  which 
has  three  caudal  setse  and  four  wings 
provided  with  numerous  cross-veins  ;  the 
eyes  in  the  males  are  double,  large  and 
approximate.  The  Potamanthus  cupidui 
a  broad  dorsal  stripe  and  a  lateral  impressed  line  on  each  s 
of  the  thorax.  P.  •marginatus  Zetterstedt  (Fig.  677),  a  boreal 
European  species,  we  have  found  in  abundance  in  Labrador  fly- 
ing over  pools  in  Julj'. 


Fig.  B77. 

s  of  Say  is  black,  with 


>v  Google 


59fi 


NEUROFTEEA. 


In  CloS  there  are  but  two  caurlal  aetfe,  and  thongli  there  are 
usually  four  wings,  yet  the  hinder  pair  are  sometimes  wanting, 
and  there  are  few  transverse  veins.     The  eyes  in  the  males 
are  double,  large  and  approximate.     Cloe  pygmcBa  Hagen  is 
brownish  gray,  with  the  feet  and 
setK  white,  and  the  wings  hya- 
.  line.     It  is  a  Canadian  species, 
Gcenis  differs  in  having  three 
caudal  setie,  with  no  hind  wings 
developed,  and  few  cross-veins, 
and  the  eyes  in  the  males  are 
very  simple  and  remote.     Cwnia 
hilaris  Say  is  small  and  whitish, 
with  black  eyes,  and  the  thorax  is 
^  pale  fulvous,  with  short  obscure 
Pig.  s7ft.  lines  beneath  and  on  tlie  sides. 

Hagen  states  that  the  most  abnormal  Ephemerid  is  Oligoneu- 
ria,  distinguished  by  the  abortive  condition  of  the  legs,  the 
large  size  of  the  longitudinal  veins  of  the  wings,  the  rarity  of 
the  transverse  veinlets,  and  by  a  long  bristle-like  appendage 
at  the  base  of  the  fore  wing.  A  closely  allied  genus  has  been 
described  by  Dr.  Hagen  under  the  name  Lacldania.  It  has 
two  caudal  filaments,  where  Oligoneuria  has  three,  and  there 
are  three  strong  transverse  veins  in  the  fore  wings.  L.  abnor- 
mis  Hagen  (Fig.  578,  enlai'ged)  is  a  Cuban  species. 


Mr.  Scudder  regards  as  the  type  of  a  distinct  family,  which 
he  calls  the  Hemeristtna,  a  single  form,  the  Hemeristia 
oecidentalia  of  Dana,  which  occurred  with  Miamia  Brousoni  in 
the  Lower  Carboniferous  rocks  of  Illinois.  Mr.  Scudder  de- 
fines this  family  as  consisting  of  "Neuroptera  of  large  size. 
The  prothoras  is  quadrangular,  narrower  than  the  meso-  and 
metathorax,  though  not  proportionally  so  much  so  as  in  the 
Paltsopterina;  the  femora  (probably  the  front  pair)  are  as 
in  the  Pal(eopterina,  but  proportionally  broader.  Wings 
large,  long,  about  twice  as  broad  beyond  the  middle  as  near 
the  base,  the  costal  border  convex  in  its  outer  half,  with  nu- 
merous and  prominent  cross-veins  but  no  reticulations ;  when 
,aii  rest,  overlapping  quite  completely,  even  close  to  the  base. 
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much  as  in  the  Perlarice,  aud  probably  with  the  aides  pro- 
tected iieai'  the  base  by  the  deflected  marginal  and  scapular 
(subcostal)  areas."  Scadder  shows  that  while  the  veniition  is 
much  the  same  as  in  Hemerobius,  as  stated  by  Pii>fessoi'  Dana, 
it  also  resembles  that  of  the  SialidcB  and  Bpkemeridce  and 
Libellwlidie.  Gerstaecker  thinks  that  Hem eristia  "at  least 
stands  nearer  to  the  Ephemeridce  than  to  any  other  family." 
(Bronn's  Klassen  uud  Ordnungen  des  Thier-Eeichs,  vol.  v.) 

LiBELLULiD^  Latreille.  Dragon-flies,  Devil's-daming-nee- 
dlea,  or  Mo'-quito  Hawlis,  aie  leadily  known  by  t!ie  euoimoua 
head  ml  tbniax,  with  the  lemaikihly  long,  slender,  ejlmdntal 
abdomen  The  hcjxl  is  laige  and  globulai,  with  immense  ejes 
often  enciiclmg  the  head      The  laige  square  thoias  is  remark- 


al  le  for  the  sn  all  s  ze  of  the  t  ^al  pa  ts,  while  the  pieces 
COEQ]  OS  ^  tt  e  fli  ks  eg  eatlj  e  la  ge  1  rising  up  especially 
u  f  out  tal  ^  the  place  of  t!  e  |  otho  as,  which  is  usually 
\ery  la  ge  n  the  Ne  roptera  generally  but  is  in  this  family 
g  eatly  al  o  ted  is  tl  eae  insect  sea  eh  ever  walk.  As  in 
ths  Ep  J  r  dte  tie  antenije  a  e  sho  t  and  setiform,  and 
the  mo  th  is  not  fu  n  shed  w  th  pali       Tl  e  wings*  are  lai^e, 

rio  6  B  Vena  on  of  a  fore  w  ng  of  Go  nphns  F«n.  —  o,  n,  costal  I'ein;  6, 
snbeoatal  vain,  c,c,  mBdian  vein,  d,  mrtmedlon  vdn,  e,  poBtoostsl  vein.  Seetori— 
(branelias  spi'lnglng  from  areBa,  veins,  oroHS-veins,  or  other  sectors),  fff,  prini'l- 
pal  sector;  g,  nodal  BecWr;  h,  sulinod^  Eector;  h,  mediiui  eector;  mm,  short  ceo- 
tor;  «,  npper  sector  of  Uie  triangle  {iim™ally  a  prolongation  of  rf);  o,  lower 
eector  of  the  triangle  (normally  a  prolongation  of  e);  o',  o",  its  branches.  (Tlie 
Jlgore  gives  an  angle  wliere  o'  bifnvcatas  fium  o,  wliloh  elionld  have  l)een  a  Aoyi- 
ing  curve.  Both  n  and  o  should  have  baen  engi'ttvea  ns  eprfnging  fiom  the  lower 
angle  of  the  trinngle,  *.)  iTross-winJ.  — p,  noiius;  q,  arc  or  arciilns;  rrr,  —  ftnts- 
oubltala.    (The  Liasal  autecubllal  Is  wrongly  engraved  as  dislocated  with  tbat.of 
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densely  reticnlated,  very  equal  in  size,  and  in  some  cases  the 
hind  wings  are  a  little  larger  tlian  the  fore  wings.  The  tarsi 
are  three-jointed,  and  the  second  abdominal  segment  of  the 
males  is  furnished  with  accessory  genital  organs. 

"Landois  notices  a  peculiar  sound-producing  organ  in  this 
family,  and  figares  that  of  JEsehna  juncea.  It  is  situated  in 
the  prothoracic  stigmata,  which  are  placed  quite  at  the  front 
of  the  thorax,  and  concealed  by  the  head.  These  stigmata  are 
large  elongated  slits,  one  mai^in  of  which  is  simple,  whilat 
the  other  bears  a  sort  of  chitinous  comb  of  about  twenty  teeth, 
between  wliich  an  exceedingly  delicate  niemtoaue  is  extended. 
Th&  metathoraeic  stigmata,  which  in  general  are  the  chief  or- 
gans of  sound  in  this  part  of  the  body,  are  smaller,  and  bear 
on  one  bide  a  semilunar  valve  with  stiff  hau-s."  (Gunther's 
Zoological  Eecord  for  1867.) 

"During  the  pairing  of  the  sexes,  which  tafees  place  during 
flight,  the  male  seizes  the  neck  of  the  female  with  his  anal 
claspers ;  the  female  then  curves  the  end  of  its  abdomen  to 
the  second  abdominal  ring  of  the  male,  which  has  a  swollen 
expansion  of  the  under  stirface,  containing  in  a  longitudinal 
cleft  the  intromittent  organ,  which  convej-s  the  seminal  fluid 
from  the  bladder-like  cavity  into  the  body  of  the  female.  But 
since  the  outlet  of  the  testicle  opens  on  the  ninth  segment 
of  the  abdomen,  the  males  previous  to  union  Tvith  the  other 
sex,  must  fill  the  copulating  sac  with  the  seminal  fluid,  by 
curving  its  abdumcn  upon  itself.  After  the  union  has  been 
effected  the  females  generally  let  go  of  the  males.     In  many 

tbesecoud  or  subcostal  sevies);  isi, poetcnblCiils.   Areas  and  An^las.~t,  the 

triangle  (ciiecoldal); «,  intanial  trinngle ;  V,  ariBl  taianKle;  W,  bseal  arenjor  Bpaoe) ; 
xx,  median  area  (or  apace) ;  p,  tnembtauale ;  e,  anal  angle  in  the  male,  (lie  dotted 
line  s'  showing  the  form  of  tlie  anal  oonier  of  tlie  wing  in  tlie  itemale  Gomphtr, 
(Tlie  angle  a  ought  to  hate  been  engraved  as  much  more  acute  and  anhent.)  A  A, 
discoidal  areolets  <ln  the  flgnre  two  ranges  of  them  commencing  with  three). 
B,  pterostigma ;  C,  its  basal  (or  hitemal)  eide  prolonged  in  the  normal  manner ;  JJ, 
"quadrangle,"  "  quadrilRteral,"  or  "area  aboTs  the  triangle,"  hounded  above  by 
tn,  below  by  d,  basally  by  g,  and  lerralnaily  by  an  nnnamed  ci-oee-veln;  EEE, 
postcoatal  area  (or  space). 

Of  the  above  pterali^oal  parts,  q  and  its  aectora,  r,i,  t,  W,  j,  H,  and  in  the 
Calopterygina  and  Ajrrionma  "  the  quadrilateral"  (D),  and  "  the  postooatal  area" 
(E),  ni-e  tlie  moat  important  hj  clasaifloation.  —  Ffoin  Sugen  ■miiJi  modificat-'        '■■ 

Width.      Following  the  m  "  '      -'  '~  "' '" '■"  ' 

the  marginal  vein ;  6, 
the  sutamedian  Tein. 
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species  of  Libellala,  towever,  during  oviposition,  tlie  male 
retains,  his  liold  on  the  neck  of  the  femaie,  aud  both  fly  over 
the  surface  of  standing  water,  the  female  touching  the  surface 
of  the  pool  with  the  tip  of  her  abdomen,  and  letting  the  eggs 
fail  into  the  water. 

"In  some  geuera  (LibelluIa,.Agrion)  the  two  seses  of  a  spe- 
cies differ  greatly  in  color,  the  males  having  bright  variegated 
colors,  while  the  females  are  dusky,  being  more  of  one  color. 
The  males  of  many  species  have,  on  tJie  abdomen,  several  days 
after  exclusion  ft'om  the  pupa  case,  a  bluish  powdery  exuda-  ' 
tion.  The  genus  Calopteryx  and  allies  differ  sexually  in  the 
color  of  the  wings." .  (Gerstaecker.) 

"Brauer  indicates  the  occurrence  of  dimorphism  in  the  fe- 
males of  some  si>ecies  of  the  genus  Nenrothemis,  some  of 
them  having  the  wings  very  richly  veined,  as  in  the  males, 
whilst  others  have  widely  netted  veins  lite  those  of  the  ordi- 
nary Libellulte."  (GiJnther's  Zoological  Record  for  1867.) 

During  July  and  August  the  various  species  of  Libelhila  and 
its  allies  most  abound.  The  eggs  are  attached  loosely  in 
bunches  to  the  stems  of  rushes  and  other  water-plants.  In 
laying  them,  the  dragon-fly,  according  to  Mr.  P.  R.  Uhler's 
observations,  "alights  upon  water-plants,  and,  pushing  the 
end  of  her  body  below  the  surface  of  the  water,  glues  a  brinch 
of  eggs  to  the  submerged  stem  or  leaf.  IdbeUida  awipennis 
I  have  often  seen  laying  eggs,  and  I  think  I  was  not  deceived 
in  my  observation  that  she  dropped  a  bunch  of  eggs  into  the 
open  ditch  while  balancing  herself  just  a  little  way  above  the 
surface  of  the  water.  I  have  also  seen  her  settled  upon 
the  reeds  in  brackish  water  with  her  abdomen  submerged  in 
part,  and  there  attaching  a  cluster  of  eggs.  I  feel  pretty  sure 
that  L.  aiiripennis  does  not  always  deposit  the  whole  of  her 
eggs  at  one  time,  as  I  have  seen  her  attach  a  cluster  of  not 
more  than  a  dozen  small  yellow  eggs.  There  must  be  more 
than  one  hundred  eggs  in  one  of  the  lai^e  bunches.  The  eggs 
of  some  of  the  Agrions  are  bright  apple-green,  but  I  cannot 
be  sure  that  I  have  ever  seen  them  in  the  very  act  of  oviposi- 
tion.  They  have  curious  habits  of  settling  uppn  leaves  and 
grass  growing  in  the  water,  and  often  allow  their  abdomens  to 
fall  below  the  surface  of  the  water.     Sometimes  they  fly  against 
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tJie  surface,  but  I  never  saw  what  I  could  assert  to  be  the  pro- 
jecting of  the  eggs  fi-om  the  body  upon  plants  or  into  the 
water.  The  English  entomologists  assert  that  the  female 
Agrion  goes  below  the  surface  to  a  depth  of  several  inclies  to 
deposit  eggs   upon  the   submei-ged   stems  of  plants."     The' 

fAgrions,  however,  according  to  Lacaze-Duthiei-s,  a 
French  anatomist,  make  with  the  ovipositor  a  little 
notch  iu  the  plant  upon  which  they  lay  their  eggs. 
These  eggs  hatch  during  the  middle  of  the  sum- 
mer, and  the  young  lai-va  (Fig.  62)  when  first  hatched 
differs  from  the  more  mature  lii\&  (Fig  580),  in  not 
Ftg.  B80.  having  the  rudiments  of  wmgs,  and  m  the  long, 
spider-like  legs.  .The  larva  is  very  actne  m  its  hibits  being 
provided  with  sijf  legs  attached  to  the  thoiax,  on  tin,  back  of 
which,  after  the  first  one  or  two  moults,  aie  the  little  wing- 
pads,  or  rudimentary  wings.  The  laige  head  is  provided 
with  enormous  eyes  iihilc  a  pair  of 
simple    nninute   eyelets  (^ocelli)   are 

t  placed  neat  the  oiigin  of  tht,  small 
bristle  Idie  teelei'i  oi  antennie. 
Seen  fiom  beneath  in&tt«id  of  the 
formidable  aiiay  ot  jiws  tnd  ac- 
cessoij  organs  commonh  observed 
in  most  carnivoious  lai\te  we  see 
nothing  but  a  broad,  smooth  mask 
covering  the  lower  part  of  the  face, 
but  when  some  unwary  insect  comes 
within  striking  distance  the  battery 
of  jaws  is  unmasked,  and  opens 
»;'  upon  the  victim.  This  maslt  (Fig. 
581,  under  side  of  head  of  a  dragon- 
fly larva,  with  the  labium  fully  ex- 
tended ;  X.  ss^,  x",  the  three  subdivi- 
sions ;  y,  masillse.  For  other  details 
of  the  head  of  the  lai'va  of  Diplax, 
Fig.  581.  see  p.  60)  is  peculiar  to  the  young, 

or  larva  and  piipa,  of  the  dragon-fiy.  It  is  the  labium,  or  under 
lip  greatly  enlarged,  and  armed  at  the  broad  spoon-shaped 
extremity  (x)  with  two  sharp  hooks,  adapted  for ,  seizing  and 
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retaining  its  prey.  At  rest,  the  terminal  half  is  so  bent  up 
as  to  conceal  the  face,  and  tnas  the  creature  crawls  about,  to 
all  appearance,  the  most  innocent  and  hai'mless  of  insects. 

Not  only  does  the  immatui'e  dragon-fly  walk  over  the  bottom 
of  the  pool  or  sti'eam  it  inhabits  but  it  can  also  leap  for  a,  con- 
siderable distance,  and  bya  most  curious  Ci 
trivance.  By  a  syringe-like  apparatus  lodged  I 
in  the  eud  of  the  body,  it  dischai'ges  a  stream  A 
of  water  for  a  distance  of  two  or  three  inches 
behind  it,  thus  propelling  the  insect  forwards. 
This  apparatus  combines  the  functions  of  loco- 
motion and  respiration.  There  are,  as  usual, 
two  breathing  pores  (aiigmatu)  on-,each  side  of  ^ig-  ^^a. 
the  thorax.  But  the  process  of  breathing  seems  to  be  mostly 
carried  on  in  the  tail.  The  tracheie  are  here 
collected  in  a  large  mass,  sending  their 
branches  into  folds  of  mejnbrane  lining  the 
end  of  the  alimentary  canal,  and  which  act  like 
a  piston  to  force  out  the  water.  The  enti'ance 
to  the  canal  is  protected  by  three  to  five  ti-i- 
i.,g.  ™j.  angular  horny  valves  (Fig.  582,  9,  10  ;  Fig. 

583,  side  view),  which  open  and  shut  at  will.  When  open 
the  water  flows  in,  bathing  the  internal  gill-like  organs  which 
extract  the  air  fl'om  the  water.  This  is  then 
suddenly  expelled  by  a  strong  muscnlar  effort. 

In  the  smaller  genera,  Agrion  (Fig.  584,  side 
view  of  false-gill,  showing  but  one  leaf),  Lestes 
and  Calopteryx,  the  respiratory  leaves,  called  the 
traoheary,  or  false-gills,  are  not  enclosed  within 
the  body,  but  form  three  broad  leaves,  permeated 
by  tracheffi,  or  air-vessels.  They  ai-e  not  ti-ue 
gills,  however,  as  the  blood  is  not  aerated  in 
them.  They  only  absorb  air  to  supply  the  tra- 
chea, which  aerate  the  blood  only  within  tlie 
general  cavity  of  the  body.  These  false  gills  also 
act  as  rudders  to  aid  the  insect  in  swimming. 

It  is  easy  to  watch  the  dragon-flies  through  their 
transformations,  as  they  can   easily  he  kept  in       ^is-  ^*- 
aquaria.     Little,  almost  nothing,  is  known  regarding  their 
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habits,  and  any  one  who  can  spend  the  necessary  time  and 
patience  in  rearing  them,  so  as  to  trace  up  the  different  stages 
from  the  larva  to  the  adult  fly,  and  describe  and  figure  them 
accurately,  will  do  good  service  to  science,  Mr.  Uhler  states 
that  we  know  but  little  of  the  young  stages  of  our  species, 
but  "the  larva  and  pupa  of  the  Libellulce  may  be  always  known 
from  those  of  the  JEscImce  by  their  shorter,  deeper,  and  more 
robust  form,  and  genei-ally  by  their  thick  clothing  of  hair." 
The  pupa  {Fig.  585,  pupa  probably  either  of  ^schiia  con- 
stricta  or  JE.  clepsydra)  scarcely  differs  from  tlie  larva,  except 
in  having  larger  wing-pads.  It  is  still  active,  and  preys  on 
other  insects.  When  the  insect  is  about  to  assume  the  pupa 
state  the  body,  having  outgrown  the  larva 
skin,  by  a  strong  muscular  effort  opens  a 
,  rent  along  the  back  of  the  thorax,  and 
the  insect  having  fastened  its  claws  into 
some  object  at  the  bottom  of  tlie  pool, 
the  pupa  gradually  worlcs  its  waj'  out  of 
the  Ian  i  skin.  It  is  now  considerably 
hrgei  than  before.  Immediately  after 
this  tedious  operation  its  body  is  soft, 
but  the  ciust  soon  hai'dena.  This  change, 
with  mo«t  species,  probably  occurs  early 
m  summer. 

When  about  to  change  into  the  adult 
fly  the  pupa  climbs  up  some  plant  neai' 
the  surface  of  the  water.  Again  its  back 
n,  and  from  the  rent  our  dragon-fly  slowly 
n  hour  or  more  it  remains  torpid  and  listless, 
with  its  flabby,  soft  wings  remaining  motionless.  The  fluids 
leave  the  surface,  the  cnist  hardens  and  dries,  rieli  ftnd  varied 
tints  appear,  and  the  dri^on-fly  rises  into  its  new  world  of 
light  and  sunshine. 

In  Agrion  and  its  allies  {Agrionina)  the  antenna;  are  four- 
jointed,  the  eyes  are  small  compared  with  those  of  Libellula, 
and  distinct ;  the  wings  are  equal,  while  the  abdomen  is  cylin- 
drical and  long  and  slender.  In  CoJopteryx  the  wings  are 
very  broad  and  densely  reticulated  ;  the  ptorostigma  is  absent 
in  the  males,  that  of  the  females  irregular  and  areolate ;  the 
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basal  apace  has  no  transverse  veins,  and  the  male  appendages 
arc  forcipate.  (Hagen.)  Calopteryx  apicaUs  Burm.  is  shining 
brassy  green,  with  long  black  feet. 

In  Lestes  there  are  two  antecubital  transverse  venules  ;  the 
fourth  apical  seotor  is  broken ;  the  postcostal  space  is  aimpio ; 
anri  the  quadrangulai-  space  is  trapezoidal, 
with  the  exterior  inferior  angle  acute; 
the  ptero^tigma  ia  large,  oblong,  and  the 
ai^pendages  in  the  male  are  forcipated. 


Lestes   < 


:  Say  is  blue,  vari 


ed  with 


rig.  688. 

igle  acute ; 


green  and  violet.  The  beautiful  genus 
^lg7-ion  has  the  apical  sector  straight,  the 
postcostal  space  simple,  the  quadrangular 
space  trapezoidal,  with  the  exterior  inferio 
pterostigma  small,  rhomboidal,  while  the  male  abdominal  ap- 
pendages are  short.  Agrion  civile  Hagen  is  brassy-bla^^k, 
varied  with  blue  or  green,  with  a  hairy  head  and  thorax.  A. 
sauciuta  Buim.  (Kig.  586)  is  red,  variegated  with  black,  and  ia 
a  common  species. 

In  the  group  ^scJmina  the  wings  are  unequal,  and  all  the 
triangles  of  the  wing  are  of  the  same  form.  In  Gnrnphus  and 
it"   allies    the 


Gomjjhw,  fra- 
tei-aus  Say  ia 
yellow  spotted  ^'S-  ^^■ 

with  black,  with  black  feet.  The  genus  Anax  differs  in  the 
anal  angle  of  the  posterior  wings  being  rounded  in  the  male, 
and  the  abdomen  has  a  lateral  interrupted  ridge.  Anax  Junius 
Drury  is  a  large  and  widely  spread  species  ;  it  is  green,  spot- 
ted with  blue  and  fuscous,  with  a  yellow  head. ,   .^schna  differs 
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in  having  the  anal  angle  ot  the  posteiicr  wings  of  the  male 
acute  ^Tlsehna  heios  Fibi  is  one  of  om  Kigeat  and  most 
abundant  diagonflies  It  19  liiscous  maikei  with  jellowish 
green  md  with  two  oblijue  gieen  stiipeg  on  the  side  of  the 
thorax 

In  the  third  gionp  of  this  immense  fimily  the  Libellulma 
the  ttitigs  jio  uncpil    ^nd  the  tiianj,le  of  the  anteiioi  wiiigs 


is  dissimilar,  while  the  anteiioi  gcmtal  hamiile  of  the  male  is 
free.  In  Gordulia  the  anil  anftle  of  the  posterior  wings  of  the 
malo  is  aente,  and  the  bodj  is  bias's^  i,ioen.  C  tenebrosa  Say 
]M  found  in  the  Western 
S  Stites. 

The    genus    Libellula    is 
1^  ehtiacterized  by  the  short, 
^  ratiier    flattened    abdomen, 
nariowing  rapidly  towai'ds 
the  tip,  and  the  male  clasp- 
ing organs  ai-e  scarcely  visi- 
ble,    lAbi'llvXa   trimaodata 
DeGeer  (Fig.  587,  male)  h 
^is-s^-  so    called    from    the    thiee 

dark  clouds  on  the  wings  of  the  femaje.  The  male  diffeis  m 
having  a  dark  patch  at  the  front  edge  of  the  wingb,  and  a  sin- 
gle broad  cloud  just  beyond  the  middle  of  thewmg      Libcl- 
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[  Linn.  (Fig.  588)  is  reddish  yellow,  with 
fonr  dai-k  clouds  on  the  wings  which  are  yellow  aiiterioiJy  on 
the  base.  In  Diplnx  the  abdomen  is  a  little  shoitei  than  the 
winga,  and  is  slender, 
flattened,  compressed  at  ^ 
the  base,  while  the  feet 
are  long  and  slender. 
Diplax  rubviundvla  Fabr. ' 
is  a  very  abundant  spe- 
cies, being  yellowish  red. 
Diplax  Berenice  Druiy 
(Fig.589,niale;fig.590, 
female)  is  black,  with  tlie  ^'e-  ■''^'■ 

head  blue  in  front,  spotted  with  yellow,  while  t!ie  thorax  and 
abdomen  aie  stiiped  with  yellow.  There  are  fewer  sti'ipes  on 
the  body  of  the  male.  D.  Elisa  Hagen  (Fig.  591)  is  black, 
with  the  head  yellowish  aad 
with  greenish  yellow  spots 
on  the  sides  of  the  thorax 
and  base  of  the  abdomen. 
The  Nannophya  bella  of 
Uhler  (Fig.  592)  is  a  smaller 
form,  witli  an  unusually 
short  abdomen,  and  the 
reticulations  of  tlie  wings 
are  lai'ge  and  simple.  It  is 
ir  with  a  whitish  powder. 


Fig.  695. 

black,  while  the  male  is  frosted  o 


SiALiD^  Leach.  This  family  is  not  a  numerous  one,  bnt  the 
species  are  interesting  as  comprising  some  of  the  largest  of  in- 
sects. Hagen  defines  the  group  briefly 
as  having  the  body  short  and  thick, 
while  the  prothorax  is  large  and  squaie 
The  antennse  are  long  and  setaceous ; 
the  wings  are  lai^e,  reticulated,  the  pos- 
terior ones  with  the  anal  space  plicated, 
and  the  tarsi  are  flve-jointed.  ^'S- ' 

"The  female  of  Sialis,"  according  to  Westwood, 

!  quantity  of  eggs,  which  she  attaches  one  by  one 
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to  rushes  or  otbcr  aquatic  plants.  They  are  of  a  cylindrical 
form,  terminating  at  tlie  top  in  a  sudden  point ;  they  are  at- 
tached side  by  side  with  the  greatest  regularitj'."  The  lariiE, 
as  in  those  of  Corydatus,  are  broad  and  flattened,  with  a  pair 
of  long,  thick,  i-espiratory  fllaments  attached  to  the  side  of 
each  ring  of  the  abdomen.  The  body  of  the  pnpa  is  curved, 
with  tlie  wings  laid  along  the  breast,  much  as  in  the  Plu-y- 
ganeid  pupte.  The  larva  is  active  and  predaeeoas,  being 
armed  with  strong  javvs.  When  full-fed  it  leaves  the  pools  or 
streams  in  which  it  has  been  living  and  makes  an  earthem  cell 
in  the  bank,  in  which  the  inactive  pnpa  undergoes  its  remain- 
ing transformations. 

In  Sialis  the  prothorax  U  large  and  square,  almost  equal  in 
size  to  the  head ;  there  are  no  ocelli ;  the  antennse  are  filiform, 
and  tlie  wings  irregularly  net-veined,  the  veins  being  stout. 
The  fourth  joint  of  the  tarsi  is 
dilated  and  twice  lobed.     The 
„  larva  is  much  like  that  of  Cory- 
dalns,  but  differs  ii  liaving  the 
abdomen    terminating     in     a 
^'^*  ^^*  "long  and  slender  setose  tail." 

Sialis  infamata  Newman  {Fig.  593,  caudal  appendages  of  the 
male,  iVom  Walah)  is  blaok,  with  the  head  not  naironer  bo- 
hind,  while  S.  Americana  E^mbur  is  rast-rcd,  and  the  bead  is 
naiTower  behind.     The  wings  expand  about  an  inch. 

Okauliodes  is  a  much  lai^er  insect,  with  a  quadrangular  pro- 
thorax  nearly  as  large  aa  the  head.  There  are  three  ocelli 
placed  close  together,  and  the  antennie  aie  either  pectinated  or 
serrated.  The  wings  are  veiny,  the  transverse  veins  slender. 
The  joints  of  the  tarsi  are  cylindrical,  and  the  caudal  appen- 
dages of  the  male  are  conical  and  simple.  Walsh  desciibes  the 
larva  of  C.  rastricornts  Eanibur  as  resembling  that  of  Cory- 
dalna,  but  being  mu(.-li  smaller,  measuring  1.60  of  an  inch,  and 
the  abdomen  has  one  segment  less,  with  no  caudal  setse,  "so 
that  Chauliodes  forms  a  connecting  link  in  this  respect  between 
Corydalus  and  Sialis,  the  larva  of  which  is  said  to  have  '  one 
long,  slender,  setose  tail,'"  and  the  under  side  of  the  abdomen 
is  "entirely  destitute  of  the  remarkable  paddle-like  branchi^ 
found  in  Corydalus."    The  pupa  resembles  that  of  Corydahis, 


f^'*t' 
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CUiaullodes  pectinicomls  Linn.,  onr  most  common  species,  is 
yellowish  ashen,  with  reddish  pectinated  antennie.  In  C  ser- 
ricomis  Say  the  antennte  are  serrate.  In  Coi-ydcdus,  the  large 
form  known,  tie  pro- 
thorax  is  square  but 
narrower  than  the  head 
and  the  antennse  are 
stout  but  filiform.  The 
male  of  C.  comutus 
Una.  (Fig.  694,  fe- 
male ;  flg.  595,  male  ; 
fig.  596,  pupa  ;flg.  597, 
larva),  has  very  long 
mandibles,  ahout  twice 
as  long  as  the  head, 
whence  its  ,  specific 
name.  According  to  ''- 
the  Editors  of  the 
"  American  Entomol- 
ogist," the  eggs  of  ' 
this  insect  (Fig.  {)08) 
ai-e  "  oval,  about  the 
size  of  a  radish  seed, 
and  of  a  pale  color, 
with  some  dark  mark- 
ings. They  are  usu- 
ally deposited  in  a 
stiuarish  mass  ui;on 
reeds  or  other  aquatic 
plants  overhanging  the 
water."  Hag  en  does 
not  "  think  that  the 
lateral  fltamentous  ap- 
pend^es  are  connect- 
ed with  respiration ; 
the  little  sponges  at 
the  base  of  the  filaments  and  a  little  behind  them  are  the  trae 
branchise."  "The  reason  that  the  lai^va  of  Corydalus  has  both 
branchise  and  spiracles  is,  that  it  lives,  like  Sialis,  some  weeks 
out  of  the  water  before  its  transformation."  (Hagen.) 
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The  genua  BapMdia  is  not  aquatic  id  its  liabits  as  it  is  found 
under  tlie  bark  of  trees  pursuing  small  Insects.  The  adult  has 
along  neQfe(prothorax),  which  is  much  narrower  than  the  head, 
and  the  antennte'are  Short  and  filiform,  while  the  ovipositor  of 
the  female  is  long  ami  ensifonn,  probably  enabling  it  to  deposit 
its  eggs  in  the -ehitik8''in  the  bark.  The  larva  is  long  and 
slender;  before 
transforming  it 
majfes  no  cocoon. 
At  first  the  pupa 
is  inactive,  but 
according  to  Mr. 
Water  house 
(West wood's  In- 
troduction), it  be- 

while  the  imago 
akin  is  develop- 
ing, and  walks 
about,  as  the  pu- 
pa skin  is  exceed- 
ingly thin.     The 

found  on  the  Pa- 
cific coast  of  tills 
continent,  anoth- 
er proof  of  the 
an^Jogy  of  the  in- 
aecti  fauna  of  the 
Western  shores 
of  this  conn  try 
to  that  of  Europe, 
where  this  genus 
"'S-  '""'■  also  abounds. 

In  their  form  and  habits,  including  both  those  of  the  larva, 
and  of  the  partially  active  pupa,  which  wiggles  violently  and 
even  leaps,  as  the  larva  does,  as  stated  by  Percheron,  whom 
Mr,  Westwood  quotes  {Jouit  de  la  mcme  facuUi  de  eontorsion  et 
de  satds,  qm  la  larve  exemte  a  un  ni  limd  degre),  have  we  not 
brought  forcibly  before  us  the  Thysannra? 
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Hemerobidj!  Leach.  The  Aphis  Lions  and  Lace-wingei 
flies,  which  are  included  in  this  I'limily,  hav?  U)jig,  ^lender,  cy- 
lindrical bodies.  The  wings. are  large,  with  numeEons  veins, 
the  posterior  ones  with. no  anar space;  the  ocelli  are  usually 
absent,  and  the  tarsi  are  ^flve-jointed. 

The  larvae  vary  coiiBjderaMy  in  form,. but  are  usually  flat- 
tened or  short,  thick, ;ovate  and  fleshy,  with  large  sickle-like, 
mandibles ;  "the  under  side  of  these  organs  is  deeply  .grooved, 
and  the  maxiUie,  which -.ai-e  neai-ly  equal  to 
them  in  size,  and  of  a  similar  form,  play  in 
this  groove."  (Westwood.)  With  these  they 
pierce  the  bodies  of  their  victims  ind  suck 
out  then  juices  The  sides  of  the  abdomm^il 
segments  are  fnnged  and  haie  lateial  tubei 
cles  beaiing  a  thin  tuft  of  radiating  haiis 

The  hody  of  the  pupa  is  moie  c^lindnt-al, 
being  cuned,  and  with  the  limbs  and  wings 
folded  to  the  breast  The  lar^  a  spins  i  silken 
cocoon   and  the  pupa  is  inictn  e 

In  Aleuioma  the  body  is  co\eied  with  a 
whitish  powdei  the  eies  lie  renifoim  and 
the  antennffi  aie  monilifoim  The  wings  aie 
ciliated  the  longitudinal  veins  are  lew  in 
number,  while  the  ti;ansverse  ones  are  almost 
absent.     Alewroniii,  WestwoodU  of  Fitch  is  a  ^''^-  ^^■ 

veiy  small  insect,  being  black,  covered  with  a  whitish  pow- 
der, with  a  pale  abdomen  and  feet.  The  singular  genus 
GoniopUryas,  wBbse  larva  somewhat  resembles  a  Smynthurus, 
oue  of  the  .T^hysaum;a,  showing  the  close  relationship  of 
these  aberrant  foims,  is  characterized  by  Hagen  as  being 
powdered  with  whitish  scales,  having  globose  eyes  and  monili- 
form  anteQDEe.  The  wings  are  not  ciliated,  the  longitudinal 
veins  are  few,  and  there  are  some  transverse  veins.  The  pos- 
t«i'ior  wings  of  the,  males  are  small.  Goniopt&i-yxvidna  Hagen 
is  black,  covered  with  grayish  powd,er,  and  the  wings  have 
eight  longitudinal  veins,  all  joined  together  by  a  single  ti-ans- 
verse  vein.  It  is  about  one-seVeuth  of  an  inch  in  length. 
Haliday  (in  Wcstwood's  Introduction)  thinks  that  the  larva  of 
the  European  C.  tinnifomiis  preys  on  plant-lice.     When  about 
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to  transform  it  spins  an  "orbicular  pouch  of  fine  white  sills 
of  close  texture,  generally  on  the  trunk  of  a  tree,  in  chinks  of 
the  bark,  or  among  moss.     The  pupa  is  quiescent." 

The  singular  geuns  JSfemoptera  is  at  once  recognized  by  the 
remai'kably  long,  narrow,  linear  hind  wings  which  reach  fai' 
beyond  the  abdomen  The  lai-va  has  a  remarkably  long, 
almost  filiform  thorax,  and  was  de- 
scribed under  the  name  of  Necro- 
philus.  The  species  are  found  in 
Western  Asia  and  in  Northern 
Africa. 

The  genus  Hemerobiiis  has  mo- 
niliform  anteniife,  the  wings  having 
the  subcostal  and  median  veins 
joined  together  at  the  apex,  and  the 
costal  space  of  the  anterior  wings 
is  broader  at  the  base,  with  a  re- 
current forked  vein  ;  the  transverse 
aeries  of  venules  are  gradate  (like 
a  pair  of  steps).  We  have  found  in 
Maine  a  lai-va  (Fig,  599,  tergal  and 
side  view)  of  this  genus  on  the  bark 
of  a  birch  tree  in  October,  where  it 
was  seen  preying  on  Aphides,  and 
had  coverci  its  abdomen  with  the 
empty  skins  of  its  victims,  forming 
a  thick  mantle  as  seen  in  the  figure, 
Hemerobius  alternatus  Fitch  is  white 
or  yellowish,  varied  with  fuscous, 
with  tawnj'  hairs.  According  to 
i''s-  s!'''-  Fitch  it  is  found  upon  pine  and 

hemlock  bushes.  H.  occidentals  Fitch  has  hyahne  wings,  not 
mottled  as  usual  with  smoky  dots  or  clouds,  but  adorned  with 
two  faint  parallel  lines ;  it  expands  .38  of  an  inch.  I  have 
raised  specimens,  referred  to  this  species  ■  by  Dr.  Hagen, 
which  occurred  in  the  pnpa  state  (Fig.  600),  in  considerable 
numbers  nndcr  a  cloth  wrapped  aronnd  a  pear  tree  in  a 
garden  in  Salem.  The  cocoon  is  oval,  cylindrical,  dense,  and 
surrounded  by  a  much  thinner  mass  of  silk  more  globular 
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in  form.    The  partially  active  pup's  criwled  out  of  the  co 
eooue,  and  were  found  scattered  about  in  the  paper  contaiunig 

The  genas  PolystiBchotes  ia  of  much  lai^er  size  than  Heme 
robins  or  Chiysopa,   and  Hagen  suggests  that  the  lana  is 


aquati 
flying 
tispa 


.  punctatua  Fabr.  is  widely  diatitbuted, 
;  lazily  at  night-fall.  The  aberrant  genus  Man 
i  most  intei'esting  form  from  the  gieat  knj,th 
of  the  prothorax,  which  with  other  chaiacteis  lem  iil 
ns  strikingly  of  the  Orthopterous  genus  Mantis  11  e 
fore  legs  are,  lite  those  of  Mantis  adapted  fot  seizm_ 
other  insects.  Mantispa  brunnea  Say  is  oQi  most 
common  species,  occnrriog  in  the  Middle  and  Westei 
States  and  southwards  to  Central  Ameiiea 

Ghryaopa  (Fig.  601,  eggs,  larva  and  adult  of  C  j 

perla   of  Europe),  the    Lwewingcl^ 

Iv,  19  abundant  and  of  gie'tt  use,  • 

1  the  larva  state  it  pieys  on  plaiit- 

Le     Its  body  IS  slendei,  with  deli    !■=  6  8 

eate  ganzelike  wings,  and  is  geneially  green 

with  golden  eyes     When  disturbed  it  often 

emits  a  fcetid  odor.    Then  eggs,  supported  by 

long  pedicels,  are  often  laid  in  a  group  of 

Aphides  or  in  plants  infested  by  them.    When 

hatched   the  voracious   larva  finds    its   food 

ready  at  hand,  and  destroys  immense  numbei-s 

"*' """"  of  plant-lice,  whence  its  name,  Aphis-lion.    It 

turns  to  a  pupa  late  in  summer,  and  thus  passes  the  winter 

within  a  very  dense,  round,  whitish  cocoon  situated  ^ 

in  the  crevices  of  bark,  etc. 

In  Europe  gardeners  search  for  these  Aphis-lions 
and  place  them  on  fruit  trees  overrun  with  lice, 
which  they  soon  deiJopulate.  The  Chrysopa  ocu- 
lata  of  Say  {Fig.  602,  and  eggs)  is  our  most  abun- 
dant form.  It  gives  out  a  foul  smell  when  handled. 
By  this  genus  we  are  led  to  the  Ant-lion,  or  Myrme- 
leon.  It  is  a  larger  insect  than  any  of  the  fore- 
going genera,  and  reminds  us  in  many  respects  of  the  dragon- 
flies.    The  antennse  are  short  and  stout,  clavate,  while  the  body 
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is  veiy  long  and  slender,  and  the  wings  are  long,  narrow  and 
densely  veined.  The  larva  (Fig.  603)  bears  a  close  resemblance 
to  that  of  Chrysopa.  It  maliea  a  pitfall  in  fine  sand  at  the  bot- 
tom of  wUicli  it  hides,  leaving  only  the  tips  of  its  mandibles  in 
eight,  which  are  extended 
and  ready  to  seize  any 
<=  insect  which  may  fall 
^  into  them.  The  pupa  re- 
tains the  large  mandibles 
and  cses  them  in  cutting 
^'^  ™i  its  way  out  of  ita  cocoon. 

Myrmfleon  uhbolttiis  Say  (Fig.  604)  is  not  rai'e  in  the  wai'mer 
parts  of  the  country,  and  has  been  found  at  Salem,  Mass.,  by 
Dr.  E.  P.  Colby.  M.  abdominalis  Say  has  also  been  found  as 
J  fai-  north  as  Milton,  Mass,,  by 
.  Schoiield.  Mr.  R.  Ti-i- 
^  men,  speaking  of  the  Entomo- 
logy of  Matai,  South  Africa 
(Entomological  Monthly  Magazme),  notes  the  habits  -.^..j. 
of  a  "huge  Myrmeleon,  of  the  genns  Palpares,  the  \\r/jf 
spotted  and  variegated  aspect  of  whose  wings  will  yS^ 
canse  you  to  mistake  them  for  moths.  .  .  ■  These  Sr~£ 
great  insects  are  very  unlike  Libellulidce  in  their  ^W^ 
flight,  flapping  wildly  and  in-egidai'Iy  about,  as  if  their  ^'k.  (.03. 
muscnlai'  appai'atus  were  too  weak  to  wield  their  stretch  of 
wings.  In  repose  the  wings  are  folded  above  each  other  so  as 
to  forai  an  acute-angled  roof  above  the  abdomen.  They  differ 
m  thia  lespect  fiom  the  long  homed  A''  aliphi,  which  deflect 
the  n  mgs  on  either  side, 

SwX  i^/!rf!S;^^^^^^  ^^'■'  ^'^^'^  "^^  abdomen 
i&«ffl^^^^^B^  erect  01  nearly  so  " 

A'icalapJms   with    its 

long    iiiifoim    knobbed 

nntennae,     and     broad 

»  wings  and  gay  colors  is 

i  t  !■  i  the  bntteifly  among  Neu- 

roptera.     It  fiies  in  the  heat  of  the  day,  seeking  the  hottest 

places  and  is  abundant  in  the  deserts  of  the  East.     The  body 

and  feet  are  short  and  the  large  wings  are  less  densely  veined 
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than  in  Myrmeleon.  The  eggs  when  laid  are  hedged  around 
by  little  pales  like  a  fence  "  and  are  so  placed  that  nothing  can 
approach  the  brood ;  nor  can  the  young  ramble  abroad  till  they 
have  acquired  strength  to  resist  the  ants  and  other'  insect  ene- 
mies. The  abdomen  of  the  larva  is  depressed  and  oval,  with 
ten  pectinations  on  each  side."  (Westwood.)  It  closely  re- 
sembles that  of  Myrmeleon.  McLachlan  states  that  the  eggs 
of  Asaaiaphus  macaronius  were  observed  by  KoUar  deposited 
on  a  grass  stem.  Ascalwplms  hyalinus  Latr.  is  found  in  the 
Southern  States  and  Mexico. 

Panokpidje  Leach.  This  family  is  interesting  as  affording 
a  pasat^e  from  the  winged  Neuroptera  to  the  degraded  wing- 
less forma  which  are  often  excluded  from  the  suborder  by 
wi'itera,  and  placed  apart  by  themselves  under  the  title  of 
Thysanura.  Hagen  thus  defines  the  group  :  "  tnjdy  cylindii- 
cal  or  conical ;  head  exserted  ;  antennse  shorter  than  the  wings  ; 
mouth  rostrated ;  lateral  palpi  biarticulated  ;  prothorax  small ; 
wings  either  almost  absent  or  narrow,  equal,  longer  than  the 
body,  narrowed  at  base ;  the  posterior  wings  with  no  anal 
apace ;  tarsi  of  five  joints." 

In  Panorpa,  the  Scorpion  Fly,  so  called  from  the  long  for- 
ceps-like tip  of  the  male  abdomen,' there  are  three  ocelli  and 
the  wings  are  nan'ow.  The  genital  organs  of  the  male  are 
greatly  lengthened  out,  and  are  foreipated,  with  the  last  seg- 
ment inflated  ;  the  two  tarsal  hooks  ai-e  serrated,  and  the  an- 
tennse  ai'e  bristle^like, 

Lacaze-Duthiers  selects  the  ovipositor  of  Panoi-pa  as  being 
an  intermediate  type,  as  regards  complexity,  between  Libellula 
and  ^schna.  "When  distarbed,  the  female  of  Panoi-pa  Ger- 
manica  or  communis,  dai'ts  out  a  long  slender  tube  towai'ds 
the  distm'bing  object.  Soon  a  little  drop  of  a  wiritish  liquid 
appears  at  its  extremity ;  it  is  a  means  of  defence.  While  at 
rest  the  conical  abdomen,  terminating  in  a  point,  appears  to 
be  composed  of  a  less  number  of  segments."  At  first  sight 
there  seems  to  be  but  two,  though  in  reality  there  are  three 
segments  between  the  oviduct  and  the  anal  outlet,  since  the 
ninth  ring  is  very  small  and  partly  aborted,  being  concealed 
beneath  the  others.     The  eleventh  segment  consists  of  five 
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pieces,  a  tei^te,  two  sternal  scales,  and  two  appendages  articu- 
lated to  the  tergal  piece. 

M.  Lacaze-Duthiers  does  not  extend  the  comparison  of  the 
ovipositor  of  Pauorpa  to  those  of  Podura  and  Smynthnrua,  but 
we  can  see  how  easy  the  transition  is.  Only  let  the  long  flexi- 
ble ovipositor  of  Panorpa  be  permanently  extended,  which  in 
insects  usually  involves  its  being  bent  and  appreseed  to  the 
under  side  of  the  abdomen,  and  with  a  few  other  slight  modifi- 
cations we  have  the  leaping  ovipositor  of  the  Podura  and  its 
allies  1 

The  larva  is  terrestrial,  as  Stein  has  foun  1  the  p  jab  r  ed  an 
inch  deep  in  moist  earth,  at  the  foot  of  an  aide  st  p  (West- 
wood.)  Brauer  states  that  the  larva  is  long  cjl  n1r  cat  with 
long  filaments  ar  s  g  fro  i  ti  bercles 
^  on  the  body.  I  ta  ge  e  il  appear- 
ance it  resembles  certain  cateipillare 
an  1  also  Phry^i  e  1  la  vb  P 
fesce  Ra  nl  ur  (i  g  605  enla  ge  1) 
^  the  most  co  n  n  n  to  m  n  Ne 
Enclyid  It  8  of  a  yellow  ih  ed 
color  T\  th  the  antennae  1  licl  except  the  th  ee  or  fou  btstl 
J  ts  h  ch  a  e  redd  h  It  lu  al  out  half  an  ch  long  an  1 
the  w  nga  expan  I  in  u  ch 

The  T  p  la  1 1  e  gen  i  B  t  c  s  tho  gh  t  has  fonr  v  gs  s 
in  its  rema  kably  slende  bo  ly  and  long  leg?  mnch  1  ke  th 
Crane  fl  es  The  e  a  e  se  e  spec  es  m  th  s  cou  t  y  o  e  of 
tihcb  B  pi  J9  s  We  twoo  1  1  ^s  be  n  fou  d  C  auada  and 
New  York.  The  wmter  msect,  Boreua,  is  wmgless  in  tbe  fe- 
male sex,  and  in  its  habits  and  form  as  well  as  its  minute  size, 
reminds  us  strildiigly  of  Podura  and  Lepisma,  though  tbe  re- 
semblance has  not  to  our  knowledge  been  specially  noticed  by 
entomologists.  In  this  genus  the  ocelli  are  absent,  and  the 
males  have  very  imperfect  style-like  wings,  while  the  females 
are  entirely  wingless.  "The  abdomen  of  the  female  is  termi- 
nated by  a  three-jointed  ovipositor,  the  under  side  of  which  is 
defended  by  a  produced  valve-like  bilobed  plate  arising  from 
the  under  side  of  the  seventh  segment.  The  male  has  the 
abdomen  terminated  by  two  short,  recurved,  attennated,  pilose 
styles,"  (Westwood.)     In  this  description  we  ai'e  reminded  of 
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the  Spring-tails  (Podnra),wliidi  leap  by  means  of  the  long  ovi- 
positor, and  corresponding  male  organs,  bent  beneath  the  body. 

Dr.  Fitch  iiaa  described  two  forms  of  these  winter  insects 
wiiich,  like  Podui'a,  occur  in  moss  and  are  found  leaping  on  tlie 
snow.  Borem  nworiundus  is  about  one-seventh  of  an  inch 
long,  and  is  reddish,  with  a,  bronze  tinge,  while  B.  brv/malia  is 
entirely  brassy- blacli,  and  is  a  still  smaller  species. 

We  must  not  pass  over  the  singular  genus  Merope.,  wiiich  is 
interesting  in  this  connection.  It  has  no  ocelli,  while  the 
compound  eyes  are  large,  renifonn  and  united  on  the  top  of 
the  liead.  The  antenna  are  short  and  thielr,  nan'owed  at  the 
apex,  while  the  wings  are  broad,  with  numerous  transverse 
veins,  and  the  male  abdomen  has  large  forceps.  The  Merc^e 
tuber  of  Newman  is  very  rare.  It  is  clay  yellow  (luteous) ,  and 
expands  nearly  an  inch.  Hagen  remarlis  that  "the  genus  and 
species  are  very  singulai-  and  abnormal ;  perliaps  the  most  re- 
markable of  all  hitherto  Isnpwn  Neuroptera.  It  certainly  be- 
longs to  the  Panorpina." 

PhbtganeidjE  Latreille.  Some  of  the  members  of  this 
family  bear  a  striliing  resemblance  to  the  smaller  moths,  such 
as  the  Tineidce.  As  characterized  briefly  by  Dr.  Hageu, 
their  bodies  are  compressed,  cylindrical ;  the  head  is  free,  an- 
tennae long,  thread- liiie,  the  mouth  is  impei'fectly  developed, 
and  the  labial  palpi  are  triarticulate.  The  prothoras  is  small ; 
the  wings  longer  than  the  body,  with  few  ti-ansverse  veins, 
wliile  the  posterior  wings  have  the  anal  space  large,  plicated 
(rarely  absent),  and  the  tarsi  are  five-jointed.  In  all  these 
characteristics,  together  with  the  cylindrical  form  of  the  larva, 
the  quiescent  pupa  which  is  very  much  lilie  that  of  a  moth  with 
its  wings  and  limbs  free,  instead  of  being  soldered  together, 
and  in  the  habits  of  the  larva,  which  in  some  genera  resemble 
those  of  the  Sialidce,  this  family  stands  above  the  Neurop- 
tera to  be  liereafter  mentioned,  and  in  a  serial  an-angement, 
such  as  we  are  forced  to  malce  in  oiu-  boolis,  this  seems  to  us 
to  be  their  proper  place,  while  in  nature  they  appear  to  us  to 
stand  oif  by  themselves  parallel  with  the  Sialidm  and 
Jlemerobidm,  certain  genera  of  which,  in  the  imago  state 
(such  as  Coniopteiyx) ,  they  closelj'  resemble,  while  they  seem 
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to  rank  higher   than   the  Panorpido),  which  next  to  the 
Thysanura  are  in  our  view  the  lowest  family  among  the  Neu- 

The  larvifi  ai'e  more  or  leas  cylindrical,  with  well  developed 
thoracic  feet,  and  a  pair  of  feet  on  the  end  of  the  abdomen, 
varying  in  length.  The  head  is  small,  and  lilie  that  of  a  Tor- 
trioid  laiTa,  which  the  Caddis  or  Case-worm,  as  the  lai'va  is 
called,  greatly  rambles,  not  only  in  form,  hut  in  its  habit  of 
rolling  np  submerged  leaves.  They  also  consti'uct  cases  of  bits 
of  sticks,  sawdust,  or  grains  of  sand,  which  they  drag  over  the 
bottom  of  quiet  pools,  retreating  within  when  disturbed.  They 
live  on  vegetable  matter,  and  on  water-fleas  (Entomostraca). 
and  small  aquatic  lai-vfe.  When  about  to  pupate  they  close 
up  the  mouth  of  the  case  with  a  grating,  or  as  in  the  case  of 
Helicopsyche  by  a  dense  silken  lid  with  a  single  slit,  and  in 
some  instances  spin  a  slight,  thin,  silken  cocoon,  within  which 
the  pupa  state  is  passed.  The  pupa  is  much  like  that  of  the 
smaller  moths,  except  that  the  wings  and  limbs  are  ft-ee  from 
the  boily.  Dr.  Hagen  informs  me  that  after  leaving  its  case 
it  makes  its  way  over  the  surface  of  the  water  to  the  shore, 
sometimes  going  a  long  distance.  "Westwood  states  that 
"  the  females  deposit  their  eggs  in  a  double  gelatinous  mass, 
which  is  of  a  green  color,  and  is  retained  for  a  considerable 
time  at  the  extremity  of  the  body ;  the  mass  is  subsequeutlj' 
attached  to  the  surface  of  some  aquatic  plant,  and  Mr.  Hyde- 
man  has  observed  the  female  of  Pbiyganea  grandis  creep  down 
the  stems  of  aquatic  plants  under  the  water,  very  neaa'ly  a  foot 
deep,  for  the  purpose  of  oviposition."  A.  Meyer  mentions 
several  instances  of  the  union  of  tJie  sexes  of  different  species 
of  this  family,  with  the  production  of  fei-tUe  eggs.  (Giinther's 
Zoological  Record  for  1867.) 

Only  one  exception  to  the  aquatic  habits  of  this  family  is 
the  Enoicyla  pusUla  Burmeister  which,  according  to  Mc- 
Lachlau,  in  Europe  "lives  out  of  the  water  amongst  moss  at 
the  roots  of  trees.  The  larva  is  destitute  bf  the  external 
respiratory  filaments  common  to  almost  all  caddis-worms,  but 
the  spiracles  are  not  very  evident.  E.  pusilla  is  also  remark- 
able, inasmuch  as  the  female  is  wingless,  and  iittle  resembling 
the  male."    Von  Siebold  discovered  tliat  an  Ichneumon  (Agiio- 
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tjpus  armatas)  attacks  the  fully  gi-own  larva  of  a  Pliiygauea 
(Aspatherium),  which  inhabits .  a  Bmootll  cyliudricai  case, 
which  the  Ichneumon  converts  into  a  pupa  case  by  spinning 
a  long  broad  band  of  silk  ai'onnd  the  anterior  opening.  (Ger- 
staecker.) 

In  Neuronia  and  Phryganea  the  maxillary  palpi  differ  in  the 

two  sexes,  and  tbere  ai'e  two  spurs  on  each  of  the  foie  leg%, 

and  foul  on  the  middle  and  hind  legs,    Tli«  mxMl 

lary  palpi  m  the  males  are  four-jointed,  in  the  femak^ 

flve-j  mt(d     and  theie  aie  three   ocelli.     Neuionn 

difleis  from  Phryganea  in  having  its 

antenuce  a  little  shorter  than  tiie  wmg-i, 

iheiea^  m  the  latter  they  are  loiigci, 

uid  the  foie  wings  are  liaiiy     Nui 

lonia  semifasciata  Say  is  fulvous,  with 

'       "  the  foie  wing?  transversely  flecked  nith 

brownish  black,  a  small  basal   spot,  and  an  ibiupt, 

meditn  stieik  at  the  hnidei  margin  of  the  wing,  mIiiIl 

the  disk  has  two  ^ellowi^h  ipots,  and  there  is  a  sboit 

fascous  subapical  band  on  the  hind  wing?     Fig  606   Pig  6oe 

repiesents  the  case  of  the  European  Phryganea  grandts  Lmn, 

In  the  arjtip  LimnophUtdes  the  maxillaij  palpi  ot  the  males 

are  three,  tliose'of  the 

males     five-jointed ;     ocelli 

ee  ;  anterior  wings  iithei 

iiaiTow,  the  apex  oblninely 

tiimcated   or  rounded       In  ^'^  *""' 

LmnopMlus  the  tibial  spuis  of  thi  thice  pairs 

legs  are   arranged  thus,  1,  3,  +  (>".  c,  one 

ir  on  the  front  pair  of  tibiae ; 

three  on  the  middle,  and  four 

L  the   hinder   pair),  and   the  i 
apex  of  the  anterior  wings  is  i 
truncated.     L.   perpusUlus 
'^'  Walker  is  a  boreal  species,  oc- 

curring at  Hudson's  Bay.     lAmnopMtts  rluym- 
bicus  Linn.  (Fig.  607,  case  made  of  bits  of  moss)         ^*"  '^°' 
is  an  ochreoiis  species,  mth  luteons  hairs.    Fig.  608,  a,  case, 
8  a  case-worm  which  we  have  found  in  great  abnnd- 
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ance  in  Labrador.  Though  wo  have  not  reared  the  imago  we 
suppose  it  to  be  the  LimnophUiis  aubpunckdatus  of  Zetterstedt, 
the  most  abundant  species  we  met  in  Labrador.  The  ease 
is  straight,  cylindrical,  and  built  of  coai'se  gravel,  and  the 
larva  is  a  thick,  cylindrical,  whitish  worm.  Fig.  609  repre- 
sents the  case  of  L.  flavicomis  Fabr.,  a  European  species, 
which  is  often  consti'ucted  of  small  shells.  Fig, 
^^^^g^A  ^^^  illustrates  the  case  of  the  European  L.pellu- 
^^^^^^  cidm  Olivier,  which  is  formed  of  large  pieces  of 
Fi^.  611.  leaves  laid  flat  over  each  other. 
In  Sericostoma  the  ocelli  ai-e  wanting,  and  the  palpi  are 
pilose,  the  maxillary  palpi  of  the  males  are  four-jointed,  cover- 
ing tlie  face  like  a  mask.  S.  Americanum  Wallcer  is  black 
with  black  haii's ;  the  antennas  are  twice  the  length  of  the 
body,  while  the  anterior  wings  are  mach  longer  than  the  hind 
ones.  Fig,  611  represents  the  tube  of  a  Eui'opean  species  of 
this  genua. 

Li  Helicopsyche  the  spurs  are  arranged  thus:  2,  2,  4,  and 
the  maxillary  palpi  of  the  males  mask  the  face,  being  recurved. 
We  have  found  the  larvEe  of  Helicopsydie  glabra  Hagen  (Fig. 


612,  X,  lunate  patch  on  the  basal  abdominal  ring;  a,  front 
view  of  the  head,  enlarged ;  m,  mandible ;  e,  eye ;  b,  vertical 
view  of  the  end  of  the  abdomen,  enlarged),  about  changing 
to  pupje,  the  middle  of  July,  in  Wenham  Lake,  Mass.  One 
had  spun  its  operculum  and  lay  with  its  head  just  behind 
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t  The  bo  1y  of  the  larva  9e  el  tho  ghnotsiually  a  d 
whe  out  of  the  e  t  s  yl  ndiical  tb  cfce  t  on  the  h  al 
rng  of  the  ablom  n  anl  is  pale  gieen  h  while  tho  heal 
tho  IX  11 1  1  „s  b  own  si  it  s  ''S  f  n  in  h  n  lei^tli 
Tl  e  head  s  ha  j  a  I  is  amalle  than  L.ual  a  1  ttle  narrowe 
tha  tl  e  thorax  w  th  blick  a  ute  uu  le  tate  mat  1  bles 
The  tl  orac  c  n  gs  ire  horny  abo  e  so  ewhat  ha  ^  id 
the  leg5  are  slen  ier  an  1  ha  3  Tl  e  abdome 
en  Is  rather  b  uptlj  w  th  two  sho  t  tube  cl  s 
enlng  in  a  hook  both  9  lei  1  e  ng  al  Ice  the 
bo  Iv  thro  igl  ut  as  s^  m  net  cal  othe  lar  je  f 
of  th  s  fam  Ij   tho  gh  1       g  in  a  hel       1  case     O  1       1 

of  the  ba  a]  segme  t  of  the  ab  lomen  sal  e  n  ou 
ha  rj  spot  by  wh  ch  the  lar  a  1  ol  I  ly  reta  ns  its  hoi  1  n  the 
ease  when  the  head  a  d  tho  ax  are  p  ot  ulel  Tie  case  9 
s  all}  ve  7  e  1  ly  hciix  II  0  n  fo  m  I  ou^h  tl  e  mb  1  9 
vir  es  u  8  76  It  comi  oaed  of  fi  e  g  a  ns  of  aa,  d  o 
arra  ged   that   the  o  te  a 

surt  e  IS  sn  ooth  It  s 
closed  d  n  g  the  1  i  a 
state  ly  a  lense  sllen 
con  ave  snbo  b  c  1 
ope  lum  w  th  on  e 
t  c  I  es  roun  le  I  on  the 
side,  and  but  slightly  con- 
vex on  the  other,  with  a 
slightly  eui-vcd  slit  for  the 
passage  of  water  situated 
on  the  less  convex  side, 
each  side  of  the  sht  be- 
ing provided  with  slender 
straight  teeth  which  near- 
ly touch  each  other,  thus 
forming  an  imperfect 
grate.  The  larva  does 
not  spin  a  cocoon.     Fig.  ^'S'  ^■^■ 

613  represents  the  case  of  H.  arenifera  Lea,  from  Indiana. 
Mr.  J,  A.  McNJel  has  brought  from  Pnlvon,  west  coast  of 
Nicaragua,  similar  larvffi,  belonging  to  a  species  very  closely 
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allied  to  that  described  above.  They  differ  in  being  a  little 
larger  and  more  hairy.  The  case  is  aimilar,  though  with  a 
rough  extei-ior.  The  piipa  (Fig.  614,  a,  antemiis,  curved  back 
behind  the  eyes  ;  I,  labram ;  m,  mandibles ;  mp,  maxillary  palpi ; 
M,  wings)  of  this  Nicaragaan  larva  ia  ciivved  in  a  slightly 
spiral  manner,  the  antennse  are  curved  over  and  behind'  the 
eyes,  reaching  to  the  seventh  abdominal  ring ;  the  maxillaiy 
palpi  ai'e  laid  backwards  on  the  side  of  the  thorax,  and  the 
labial  palpi  lie  between  them,  though  diverging  from  each 
other.  The  wings  are  pressed  to  the  body  under  the  legs, 
the  latter  being  fringed  with  long  hairs.  On  tlie  end  of  the 
abdomen  aj'e  two  slender  tubercles  ending  in  fine  hairs,  and 
alike  on  both  sides,  the  pupa,  like  the  larva,  being  symmetri- 
cal throughout.  The  laivfe  seem  to  live  in  clear  watei'  on  a 
fandy  bottom,  often  attached  to  submerged  sticlis, 
inio  shells,  etc. 

In  L^tocerus  the  antennse  of  the  males  are  ex- 
tremely long;  tibial  spurs  thus:  2,.  2,  2.  L.  niger 
Linn,  is  black,  shining,  with  black  hair ;  the  antennae 
are  black,  the  basal  half  annulated  with  snow-white, 
while  the  basal  joint  ia  reddish ;  the  feet  are  luteous, 
the  intermediate  ones  being  snow-white,  while  the 
Fig.  015,  anterior  wings  ai'C  steel-blue  black,  and  the  huid 
wings  blackish.  It  ie  found  in  Europe  and  the  Uiuted  States. 
Fig.  615  represents,  Dr.  Hagen  informs  me,  a  ease  of  either 
this  species  or  L.  aepulcliroUs  Walker,  or  else  a  similar  species. 
The  lai'va  builds  a  thru,  long,  conical,  sandy  tube  suppoi-ted 
between  two  needles  of.  the  pine.  The  specimens  figured  were 
found,  by  Rev.  E.  C.  BoUes  at  Westbrook,  Maine. 

In  Setodes  the  species  are  snow-white ;  the  spurs  are  ar- 
ranged thus :  0,  2,  2.     S,  Candida  Hagen  is  pale  yellow,  with 
the  anterior  wings  snowy  wliite.     It  occm-s  in   the  Soutliern 
^^^—^_       States.     McLachlan  states  that  "  some  species 
^^^^^^9   of  Setodes  make  delicate  little  tubes,  entirely 
— '         formed  of  a  silky  secretion,  without  any  mix- 
Fig,  mn.  ture  of  extraneous  matter's,"     Fig.  616  repre- 
sents a  tube  of  a  European  species  of  Setodes  formed  of  sand. 
In  Hydropsycke  and  allies  the  ocelli  are  three  in  luimber,  or 
entirely  wanting,  while  the  last  division  of  the  maxillary  palpi 
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I9  very  long,  filiform  and  mnltiai-ticiilate.  In  Hydropsyche  the 
spurs  are  aiTaiiged  thus:  2,  4,  i.  The  antemiEe  are  rather 
long  and  slender,  the  ocelli  ai'e  absent,  and  the  inteniiediate 
feet  of  the  female  are  dilated.  H.  scalaris  Hagen  is  black 
gi-ay,  with  white  hairs,  and  the  antennie  ai'e  yellowish,  and 
obliquely  striated  with  black  at  the  base ;  the  fii'st  joint  is 
covered  with  snow-white  hairs.  Pkilopotamus  has  three  ocelli, 
and  the  tibial  spura  are  an'anged  thus :  2,  i,  4. 

In  RhyaeopMla  the  maxillary  palpi  have  tlna  last  joint  entire, 
straight,  shorter  tlian  the  rest ;  while  there  are  three  ocelli,  and 
the  tibial  spurs  are  arranged  thus :  3, 4,  4.  E.  fuscula  Walker 
is  rust-red,  with  some  black  hairs  and  a  subfuscous  spot  on 
each  side  of  the  thorax.     It  comes  from  Hudson's  'Bay. 


Another  curious  Neuropterous  insect  found  in  the  iron-stone 
concretions  of  Moi-ris,  111,,  is  the  Megathentomum  pustidatum. 
of  Sendder  (I'^g.  617,  natural  size),  described  and  figrired  by 
him  in  the  "Palajou- 
tology  of  the  Illinois 
State  Geological  Sur- 
vey."     "The    fragment 


parently  an  upper  one) 
of  a  Neuropterous  in- 
sect. It  is  gigantic  in 
size,  very  broad,  with 
distant  nervures,  sim- 
ple infi'equent  divarica- 
tions, and  in  the  outer 
half  of  the  wing,  which 
alone    is    pi-esented. 


s  neuration,  composed  solely  of  most  delicate  and  irregu- 
lar veinlets.  The  wing  ia  also  fm-nished  with  a  gi-eat  number 
of  larger  and  smaller  discolored  spots,  the  surfaces  of  the 
larger  ones  irregularly  elevated."  Mr.  Scudder  thinks  the 
wing  is  allied  tti  that  of  Coniopteryx,  adding  "it  appears  to 
belong  to  a  family  hitherto  undescribed.  I  do  not  know  of  a 
single  insect,  living  or  fossil,  which  approaclics  it  in  the  sti'uc- 
ture  of  the  wings," 
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The  two  sueeeedtng  families  were  by  Latreille  placed  in  a 
group  by  themselves  (Thysanura),  which  was  considered 
equivalent  to  the  Neuroptera,  or  Diptera,  for  example.  More 
recently  they  have  been  placed  among  the  Neuroptera,  though 
Burmeister  considered  them  as  Orthopterous,  by  the  close  re- 
semblance of  the  month-parts  of  Lepiama,  especially  tbe  la- 
bium, to  those  of  the  Blattarim.  But  in  descending  through 
the  last  three  families  thysanurous  characters  have  constantly 
revealed  themselves,  as  we  have  shown  above,  and  the  tran- 
sition from  some  Sialidan,  Hemerobid  and  Pauorpid  forms  is 
not  90  abrupt  as  it  might  seem.  Indeed  these  low,  apterous 
insects  stand  in  the  same  relation  to  the  rest  of  the  Neurop- 
tera as  the  Flea  does  to  the  rest  of  the  Diptera,  or  the  Lice 
and  Thrips  to  the  higher  Hemiptera,  In  all  these  degraded 
fonna  the  metamorphosis  is  but  slightly  marked.  The  pupa 
is  active  and  closely  resembles  the  laiTa,  where  in  tlie  liiglier 
insects,  such  as  the  bntterfly  or  bee,  the  pupa  bears  a  close 
resemblance  to  the  adult,  winged  form. 

These  interesting,  minute,  wingless  forms,  also  afford  a  pas- 
sage ft'om  the  true  winged  insects  to  the  Myriapods,  by  the  uni- 
form size  of  the  ring^  of  the  bodj',  which  form  a  continuous 
series  from  the  head  to  tbe  opposite  extremity,  as  in  the  genus 
Lepisma  and  allies,  without  showing  the  usual  well  mai'ked 
division  into  head,  tliorax  and  abdomen.  Even  the  place  of 
abdominal  legs  is  supplied  in  Lepisma  by  the  rows  of  small 
stylets  which  prop  up  the  long  slender  abdomen, 

Lepismatid-k  Burmeister.  Bristle-tails.  These  agile  crea- 
tures, which  are  revealed  by  turning  over  stones  and  sticks  in 
damp  situations,  and  are  often  seen  about  houses,  have  a  long 
flattened  body,  with  metallic  scales,  in  form  somewhat  like 
those  of  butterflies.  Tlie  antennas  are  very  long,  setiform, 
many-jointed ;  the  mouth-parts  are  free,  with  long  palpi ;  the 
maxillary  palpi  being  seven-joint«d  and  the  labial  palpi  four- 
jointed.  The  mandibles  are  stout,  sunken  in  the  head,  and 
armed  with  teeth  for  gnawing.  The  prothorax  is  very  large, 
and  all  the  rings  of  the  body  are  of  much  the  same  size,  so 
that  the  insect  bears  a  general  resemblance  to  the  Myriapods. 
The  anal  stylets  are  long  and  lai'ge,  which  with  the  smaller 
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ones  iBserted  on  the  subterininal  rings  of  the  abdomen  aid 
greatly  in  locomotion,  tliough  .theae  inaeets  run  with  gi'eat  ra- 
pidity and  do  not  leap  like  the  Podurid<x,  and  thus  i 
ns,  as  well  as  in  their  general  appearance,  of  c 
tain  wingless  cockroaches. 

laLepisma  (Fig.  618)  the  eyes  are  minute,  o 
sistii^  of  twelve  simple  eyes,  with  short  bristles 
on  the  tip  of  the  abdomen,  of  which  three  ; 
longest,  while  MacIiUis  differs  in  having  compound  i 
eyes,  and  longer  abdominal  bristles.  Lepisma 
saccharina  Linn.,  or  an  allied  species,  is  often  veiy 
common  in  houses,  where  it  eats  holes  in  silks  and 
silken  tapestry,  devours  the  paste  and  eats  holes 
in  the  leaves  of  books.  Mr.  W,  C.  Fish  has  sent 
me  several  pieces  of  willow  from  a  wicker  basket 
which  he  said  had  been  bored  longitudinally  by  these  bisects, 
the  holes  being  perfectly  round  and  less  in  diameter  than  the 
body  of  the  insect ;  hundreds  of  these  animals  were  scalded 
out  of  the  basket. 

CampodEjE  Meinert.  Under  this  name  Dr.  Meiuert  has 
established  a  family  consisting  of  two  but  little  known  genera, 
which  have  flat  and  elongated  bodies  and  no  springing  appara- 
tus, nor  eyes,  and  though  the  author  excludes  the  Lepismie  from 
the  Thysanura,  we  would  suggest  that  the  Campodete  seem 
intermediate  between  the  running  Lepismte  and  the  springing 
Podurse.  The  antennie  are  setaceous  or'  filiform,  and  the  feet 
are  adapted  for  running,  with  distinct,  elongated,  two-clawed 
tarsi.  There  are  two  anal  cerci  arising  from  the  tenth  and  last 
abdominal  segment.  There  are  six  thoracic  spiracles,  the 
Podnrse  having  none  (Meinert).  The  genus  Japyx  of  Haliday 
has  short,  inarticulate,  horny  anal  cerci.  J.  aolifugus  Haliday 
lays  few  eggs,  but  those  very  large.  It  lives  under  stones  and 
when  disturbed  resembles  "a  Lithobius  in  the  character  of  its 
movements,"  and  bears  a  remarkable  resemblance  to  a  young 
Forflcula.  The  other  genus,  Catnpodea  Westwood,  has  long, 
many-jointed,  filiform  anal  cerci,  and  the  body,  especially  the 
upper  side,  is  covered  with  setee.  C.  Jragilis  Meinert  of  Eu- 
rope lives  in  moist  earth  and  under  stones. 
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PODUKiD^  Burmeister.  The  Spring-tails  are  the  typical 
Tliysauura,  as  they  differ  more  than  Lepisraa  and  allies  fram 
all  other  insects.  The  anal  bristles,  which  are  free  in  Lepisma, 
are  here  united  and  bent  beneath  the  body,  forming  the 
"spring"  by  which  they  leap  to  a  prodigious  height  for  such 
minute  insects.  Tlie  body  is  cylindrical,  not  flattened,  and  is 
covered  either  with  hairs  or  scales.  The  four  or  six-jointed 
antennie  are  short  and  thick,  and  the  eyes  are  simple,  usually 
four  to  eight  on  each  side.  The  mouth-parts  are  not  well  de- 
veloped, .though  mostly  present,  the  mandibles  being  small, 
with  minute  teeth,  and  the  maxillary  palpi  entirely  wanting 
(Gerstaecker) ,  though  Lubbock  states  that  the  "second  pair 
of  maxillie  [labium]  are  membranous  and  delicate."  The  pro- 
thorax  is  small,  convex,  wbile  tlie  two  hinder  thoracic  rings 
at&  large  and  simUar  to  each  other.  The  legs  are  stout,  with 
tarsi  consisting  of  but  a  single  joint.  The  abdomen  consists 
of  sis,  sometimes  only  three  segments,  with  a  long  anal  stylet 
forming  the  forked  tail,  or  "spring,"  beneath.  (Gerataecker.) 
They  are  found  in  gardens;  or  hot-beds,  on  manure  heaps  in 
winter,  and  on  the  snow ;  they  may  also  be  seen  leaping  on  tlie 
surface  of  the  water  in  quiet  pools.  "According  to  Nicolet 
these  insects  are  very  prolific,  as  he  found  1360  eggs  in  a  sin- 
gle individual.  The  embryo  is  developed  in  twelve  daj's. 
They  moult  often,  and  at  periods  of  fourteen  days  each. 

The  intestinal  canal  consists  in  great  part  of  a  long  and 
voluminous  chyle-maldng  stomach,  into  the  lower  end  of  whieli 
six  free  Malpighian  tubes  pour  their  contents.  (Nicolet.)  In 
Papirius  Saundersii,  as  in  many  other  apterous  Articulata,  tlie 
testis  is  formed  on  the  same  type  as  the  ovarj'.  On  each  side 
of  the  body  is  a  simple  tube  opening  into  a  triangular  reser- 
vou'  with  its  base  in  front.  The  nervous  system  of  Smyuthnrus 
consists,  according  to  Nicolet,  of  four  ganglia,  with  a  double 
connecting  cord.  Two  of  these  ganglia  occupy  the  head  and 
form  tlie  oesophageal  collar.  The  two  others  consist  of  a  tho- 
racic and  one  abdominal  ganglion.  Tliere  are  in  Podnra  four 
pairs  of  stigmata  in  the  four  basal  rings  of  the  abdomen.  Nest 
to  the  two  main  trachefe  are  six  pairs  of  rather  loiig  vesicles 
united  with  them  by  loops.  (Gerstaeclser.) 

Lubbock  states  that  in  Smjnthurns  there  ai'e  but  two  spira- 
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cles,  adding  that  "it  ia  veiy  unusual  for  an  articulate  animal 
to  liave  only  two  spiracles,  and  their  position  is  still  more  ex- 
traordinary, for  they  open  on  the  tinder  side  of  the  head, 
immediately  below  the  antenna,  ...  on  the 
inner  side  of  the  basis  of  the  mandibles." 
*'Iu  the  manner  of  subdivisions  the  trachore 
of  Smynthuras  differ  from  those  of  the  true  in- 
sects, and  agree  more  closely  with  the  Myria- 
poda  and  tracheal  Arachnida,  in  the  fact  that  ' 
they  do  not  often  give  off  branches  nor  fonn 
tufts,  but  generally  divide  diehotoraously,  and 
ran  considerable  distances  without  a  separa- 
tion (Mr  Lubbock  whom  we  have  Just 
quoted  states  thatPapHius  has  no  trachefe.) 
In  Smjnthurus  the  ovaries  consist,  according 
to  Lubbock  of  a  tingle  egg  tube  (He  also 
states  thit  he  has  been  umble  to  detect  the  Fij.  «id. 

a  piesence  of  any  such  tubes  in  the 
species  of  Smyntliurus  he  examined. 
Lmufean  Transactions,  p.  441.) 

In  the  genus  Podura  the  body  is 
long,  with  four-jointed  anteiin£e,  and 
the  flexible  spring-tail  is  short,  while 
in  Desona,  which  is  found  in  the 
Alps  tlie  tail  is  long.  The  genua 
Degeeri  t  is  known  by  the  ovate  body, 
and  bai^al  half  of  the  spring  equal- 
ling the  fork 
length  A  spec! 
'  »  i-o  (Fig    619)  closely  I 

resembling  the  European  U  ntmJis  Nicolet,  f 
we  have   found   m    summer  lesting  oi 
leaves  of  the  Clematis.    The  Lepidocyrtus  cd-  Kj 
binos  Nic,  (Fig.  620)  is  a  minute  peaiiy  white  \ 
species  found  in   Europe;  its  scales   {Fig 
621)  are  thin  and  with  distinct  markings. 

Smynthuma  is  short,  difTering  greatly  in 
form  ftom  Podura,  and  bears  a  striking  re.<)emblance  to  the 
larva  of  Coniopteryx.    The  body  is  short,  nearly  spherical,  and 
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in  its  form  approaches  the- spiders,  as  noticed  by  Lati'eille. 
The  four-jointed  antennfe  are  long  .and  elbowed,  while  there 
are  eight  simple  eyes  on  each  side  of  the  head.  The  species 
ai-e  found  on  the  leaves  of  garden  plants,  and  when  disturbed 
leap  like  fleas,  which  th&y  much  resemble.  In  Papiriua  of 
Lubbock,  the  antennse  are  said  to  be  "  fonr-jointed,  bnt  with- 
out a  well  marked  elbp^,  and  with  a  short  terminal  segment, 
offering  the  appearance'LiSf  being  many-jointed." 


ORDER  II.     AEACHNIDA. 

TnE  typical  forms  of  this  order  have  the  body  divided  into 
two  regions,  the  head-thorax  (cephalothoi  ax)  and  abdomen. 
The  head  is  sometimes  quite  distinct,  but  is  generally  sunken 
into  the  thorax,  which  bears  four  pairs  of  legs,  while  the  abdo- 
men has  no  organs  of  locomotion,  though  the  abdomen  is  pro- 
vided with  three  pairs  of  jointed  appendages  (the  spinnerets), 
which  are,  however,  homologous  with  the  legs.  The  metamor- 
phosis is  very  incomplete  in  Uie  lower  forms,  while  in  the 
spiders  there  is  none  at  all  after  the  animal  leaves  the  egg. 
The  head  is  without  antenna,  or  compound  eyes.  The  order 
shows  its  close  relationahip  with  the  Dipterous  insects,  especi- 
ally when  compared  with  tJie  wingless  Chionea  and  Nyeteribia, 
and  its  lowest  forms  ( cert a^l|. mites)  bear  a  close  resemblance 
to  some  of  the  lower  Crustacea,  as  the  young  stages  and  em- 
bryonic development  are  remarkably  similar.  The  ty^jical 
forms  of  the  order  homologize  too  closely  with  tbe  apterous 
insects  to  allow  them  to  be  separated  as  a  distinct  class.  "We 
shall  see  below  that  the  rank  here  assigned  to  the  gi'oup  ac- 
cords well  with  their  anatomical  characters  and  habits. 

In  some  genera  there  is  a  decided  line  of  demarcation 
between  the  head  and  the  thorax,  which  is,  however,  very 
distinct  during  embryonic  life,  and  we  do  not  perceive  that 
gradual,  transition  from  mouth-parta  to  swimming  legs  which 
obtains  in  the  Crnstacea,  The  order,  however,  has  much 
lower,  more  degraded  forms  than  the  Myriapods  even,  as 
the  genus  Demodex  testifies,  which  may  recall  readily  certain 
intestinal  worms.    This  we  would  consider  as  but  an  example 
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of  what  often  occurs  among  al]  degraded  forms,  of  a  recur- 
rence to  the  archetypal  form  of  the  articulate  typo,  ajid  not  for 
this  reason,  as  some  antliora  have  done,  would  we  place  the 
Arachnids  of  Latreille  in  a  class,  by  ■.themselves,  below  the 
Myriapods ;  nor  on  reeumng  to  the  spiders  alone,  with  their  ■ 
high  organization  and  wonderful  instincts,  would  we  follow 
Professor  Owen  and  others  in  placing  them  even  above  the 
true  insects. 

We  must  look  upon  the~Spwler  as  a  hexapodous  insect,  de- 
graded, wingless,  and  partiftlly  dec^kaiized'.''  A  part  of  the 
elements,  constituting  the  h^.ad  in  insects,  have  been,  as  it 
were,  withheld  from  the  head  and  detained  in  the  thorax,  which 
has  thus  an  increase  in  one  pair  of  limbs.  On  the  other  hand, 
the  sensorial,  or  pre-oral,  region  of  the  head,  is  wanting  in  two 
most  important  members,  i.e.,  the  compound' eyes  and  the  an- 
tennie.  Both  Zaddach  and  Clapar^de  state  that  there  are  no 
organs  in  the  spiders  homologous  with  the  antennas  of  insects. 
The  simple  fact  that  the  homology  of  the  organs  generally  is 
80  close  between  the  two  groups,  shows  that  they  must  fall  into 
the  same  class.     The  same  can-be  said  of  the  Myriapods. 

The  circulatory  system  is  veiy  perfect  in  the  spiders  and 
scorpions,  but  in  most  of  the  lower  mites  there  is  no  dorsal 
vessel,  or  vascular  system  at  all,  the  fluids  being  supposed  to 
circulate  in  the  general  cavity  of  the  body,  "and  by  the  aid 
of  the  muscular  movements  and  the  contractions  of  the  intesti- 
nal canal,  transferred  in  an  irregular  manner  hither  and  thither 
in  the  visceral  cavity  and  in  the  extremities."  (Siebold.)  In 
the  Phalangidce  there  is  a  distinct,  three-chambered  dorsal 
vessel,  or  heart.  In  the  spidera  and  scorpions,  however,  the 
vascular  system  is  highly  organized,  as  shown  by  Newport  (in 
the  Scorpions),  and  Claparede  (in  Lycosa).  Here  then,  is,  as 
in  Sphinx,  a  dorsal  and  ventral  vessel  with  lateral  veins,  or  ve- 
nous sinuses,  performing  the  functions  of  true  veins.  The  main 
dorsal  vessel  is  mostly  situate  in  the  abdomen,  as  the  lungs 
have  their  seat  in  that  region,  where  the  most  important  respi- 
ratory ftmetion,  that  of  supplying  the  blood  with  fresh  oxygen, 
is  performed.  Claparede  has  shown  that  in  Lycosa  the  blood 
flows  through  the  dorsal  vessel  from  the  head,  instead  of  towards 
the  head,  as  in  (he  six-fnoted  insects. 
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Tile  nervous  system  consists  of  a  small  brain,  a  group  of 
thoracic  ganglia  and  a  few  abdominal  ganglia,  which,  however, 
are  aborted  in  the  spidera.  The  cerebral  ganglia,  or  brain,  lie 
just  above  the  (esophagus,  and  send  down  two  cords  embrac- 
ing the  throat,  and  also  distribute  nerves  to  the  ocelli  and 
month-parts. 

In  the  raitea  (Acarina),  where  the  body  is  oval,  and  not 
divided  into  the  two  distinct  regions,  there  is  no  brain,  and 
but  a  single  ganglion  lodged  in  the  abdomen,  from  which  are 
distributed  the  nerves  supplying  the  head  and  the  peripheral 
parts.  In  tlie  spiders  the  brain  is  of  considerable  size,  and  the 
thoracic  ganglia  or  "  subossopbageal  ganglia,"  are  large,  send- 
uTg  off  on  each  side  four  large 
processes  from  which  proceed 
the  nerves  supplying  the  feet. 

In  the  scorpion  (Pcdipalpi) 
the  nervous  system  is  still  more 
highly  organized.  The  brain  is 
not  large*;  it  is  composed  of 
the  two  spherical  superfesopha- 


sending  off  the  usual  nerves  to 
the  mouth-pai-ts.  Tliis  brain- 
like  organ  is  connected  by  two 
filaments  with  the  ventral  gan- 
glionic mass,  formed  by  the 
probable  union  of  several  gan- 
^  glia,  and  situated  in  the  middle 
Fis  823  of  the  false  ceplialotliorax.    The 

continuation  of  the  nervous  cord  consists  of  seven  abdominal 
ganglia,  with  the  commissures  united  into  a  single  cord. 

The  maxillary  palpi,  functionally,  talie  the  place  of  antennte, 
showing  how  one  organ  may  perform  the  office  of  another  in  a 
different  group  of  animals.  It  is  also  evident  that  the  spider 
combines  in  the  same  organ  the  senses  of  taste,  smell  and  feel- 
ing, which  are  supposed  in  insects  to  reside  in  the  two  pairs  of 
palpi  and  the  antennje. 

The  aliraentaiy  canal  is  formed,  according  to  Siebold,  on  two 
types.    In  the  mites  and  spiders,  the  stomach  is  produced  lat- 


>v  Google 


AEACHNIDA.  629 

erally  into  large  (xeeal  append^ea  (Fig.  622,  alimentary  eaiial 
of  Tegenaria  civilis ;  a,  stomach,  witli  cceoa ;  c,  liver ;  d,  renal 
organ;  e,  fat  body),  and  then  passes  into  a  short,  small  intes- 
tine, going  atraigtt  to  the  end  of  the  body.  In  the  Pedipalpes 
(Phrynidie  and  Scorpioiis)  the  intestinal  canal  is  more  simple, 
not  having  any  c(ecal  dilatations  to  the  very  small  ston^ach. 

The  salivary  glands  are  often  of  large  size,  especially  in 
Ixodes,  and  are  thus  adapted  to  their  flesh-eating  habits,  much 
saliva  being  needed  to  moisten  their  food.  In  tlie  spiders  and 
scorpions  the  liver  is  well  developed  and  distinct  from  tlie  in- 
testinal tube,  being  in  tlie  spider  a  brown  or  dirty  yellow  mass 
filling  a  large  part  of  the  abdominal  cavity  and  enveloping 
most  of  the  other  viscera. 

As  during  the  growth  of  the  young  spider  the  head  is  thrown 
back  on  top  of  the  thorax  to  which  it  is  thus  most  closely  uni- 
t  1  t  f  il  w  tb  t  the  simple  eyes,  from  two  to  twelve  in 
n  nb  t    ted  on  the  upper  surface  of  the  cephalo- 

th  wl  1  ther  sensory  organs,  t.  e.,  the  compound  eyes 

and  ant  n  ;e  ever  developed.     Thus  in  tlie  adult  spider 

th    m      1  bl  m  to  be  pushed  far  in  front  of  tlie  ocelli,  and 

t  ui  J  hat  originally  the  proper  or  normal  site  of  the 
ocelli,  and  in  insects  of  the  antennte,  which  no  doubt  has  led 
most  authors  to  homologize  them  with  the  antennas  of  hesa^ 
podona  insects.  Claparede  says  "all  the  appendages  are  post- 
oral,  hence  there  are  no  organs  homologous  with  the  antennffi." 
Thus  the  mouth-opening  is  brought  far  forward  ;  it  is  flaulsed  on 
each  side  by  a  mandible  (Plate  10,  fig.  3,  c,  a,  movable  claw,  or 
fang),  a  large,  powerful  limb,  which  does  not  move  horizontally 
but  vertically;  behind -are  the  large,  well  developed  maxillae 
(Plate  10,  fig.  2,  6  ;  7,  maxillary  palpns  ;  8,  male  palpus),  with 
their  long,  leg-like  palpus.  Thus  the  function  of  the  insectean 
antennEB  must,  in  the  spiders,  reside  in  the  maxillary  palpi. 
Claparede's  researches  on  the  embryology  of  the  spiders  and 
mites  have  demonstrated  that  the  IVont  pair  of  legs  of  Arach- 
nids are  homologous  with  the  labial  palpi  of  insects,  which, 
as  we  have  previously  stated  (p.  59),  in  the  latter,  are  late  in 
embryonic  life  thrown  forwai'ds,  and  associated  with  the  max- 
illae and  other  mouth-parts,  while  in  the  Arachnids  they  retain 
their  embryonic  position  and  are  grouped  with  the  legs  (see 
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fig,  59,  4)  and  are  usually  of  the  same  fonji.  Thus  one  cepha- 
lic segment  of  insects  is  permanently  ■c^iained  in  the  thoi'ax 
among  the  Araclmids,  whereas  we  ha^'.Seen  in  the  embi'j'o  of 
the  dragon-fly  (i'ig§.  59,  61,  4)  it  assumes  an  intermediate 
position  between  the  head  and  thorax,  thfe  remaining  antei'ior 
part  of  the  head  being  t^lewly  separated.  %  a  deep  suture.  In 
Fig.  59*  we  see  the  labial  palpi  (4)  grouped  with  the  three  pairs 
of  legs  ;  a  position  permajient  in  the  Araehnida.  The  dragon- 
fly, at  the  period  represented  by  Fig.  59,  p.  57,  may  be  legiti- 
mately compai-ed  w^  the  scorpion,  especially  Cyclopthalmus, 
from  the  coal  measures. 

While,  as  Black walPgtates,  nothing  is  known  with  certainty 
concerning  the  organs  of  smell  and-  bearing  in  spiders,  Mr, 
R.  Beck  "  suggests  that  spiders  are  capable  of  distinguishing 
sounds  to  some' extent  by  means  of  very  delicate  waving  hairs 
which  are  found  on  the  upper  surftices  of  their  legs.  During 
life  they  move  at  their  peculiarly  cup-shaped,  bases,  with  the 
least  motion  of  tjjg  atmospherCj  but  ai'e  immovable  after 
death.  It  is  wellltnown  that  sotmd  is  due  to,Vibrations  which 
are  generally  conveyed  by  undulations  of  the  air ;  now  I  am 
perfectly  satisfied  that  if  thes^  nbdulations  are  of  a  certain 
character  the  hairs  I  am  allifeing  to,.upoji  the  spider's  leg,  will 
move,  and  I  wish  you  particularly -tft  notice  that  they  are  of 
different  lengths,  so  that  some  might.Sdove  wliilst  others  ^lould 
not,  and  also  that  the  longest  is  at.'ihe  exftemity  of  tlie  leg, 
and  therefore  can  receive  an  iindulajSon  which- iHight  die  away 
higher  up.  I  may  just  mention  that -^cre  is  a  group  of  these 
peculiar  hairs  on  the  flea:  The  leg3-f)|'  a  spider  are  most  sen- 
sitive oi^ans  of  feeling,  if  they  do  .not  also  embrace  those  of 
hearing."  (Entomologist,  London,  ISBBi  ill,  p.  24<.) 

The  four  thoracic  feet  have  seven'Jpints,  and  Et  is  probable 
that  the  two  basal  joints  homologl2e''Kith  the  boxa  and  tro- 
chantine  of  insects,  in  which  the  twp  joints  are -retracted,  side 
by  side,  and  closely  fused  together,.  ,The  tergal  part  of  the 
thoracic  segments  is  lai'ge,  overlappie^"  the  pleural,  while  the 
sternum  is  a  rather  large,  broad  bre^-plate.  The  abdomen 
is  generally  somewhat  spherical,  and',^  but  few  instances  is  it 
drawn  out  and  the  rings  well  devel<^ed,  as  in  the  scorpion. 
In  the  mites  it  is  fiised  closely  with  the  -cephalothorai. 
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In  the  genua  ^ssilli  we  see  clearly  that  the  three  pairs  of 
spinneietB  ate  bulMBDdified  legs  The  second  and  ninei  pair 
aie  geaeiallj  the  *l»^lest,  while  the  thud  and  laigeat  pair  aie 
the  most  posterior.  -Their  office  la  to  leel  6ut  the  ailk  liom  the 
silk  glands  The  tip  ol  the  articulated  spiuneiets  enila  m  a 
cone,  perforated  by  mjiiads  of  bttle  tubes  (oier  1,000  in 
Epeua,  ibout  300  in  Lj  eosa,  and  a  less  numbei  in  the  smiUei 
species)  thioagh  which  the  silk  eSc^pes  m  eiceisively  delicate 
thieaiis,  which  unite  to  foim  the  common  thiead  ^leible  to  the 
nali.ed  eje  (Plate  10,  fig  4,  spumerets  M  Epeua  ^ulgfuis  en- 
larged twentj-five  diameteia,  fig   5,  i^pmning  tube  ) 

The  Acaima  axe  supposed  to  hi\e^glands  analogous  to  the 
ailk  gland -1  whose  pioduct,  bke  silk,  haidens  on  exposuie  to 
the  au,  ind  b^  which  certain  parasitic  geneia  such  as  Uio- 
poda,  fl\  themselves  solidly  to  theu  host  biebold  states  also, 
that  "  many  species  of  Hydiachna  fix,  by  a  kind  of  glue,  the 
anteiioi  poition  of  then  bodj  on  aquatic  plants,  and  in  this 
position  await  the  completion  of  their, ipoulting  The  oigins 
secreting  this  pubstance  have  not  jet  beta  discovered  It  is 
well  known  that  the  Euidpean  Tetianychus  telanua  spins 
large  webs  on  the  leaves  of  trees  and  on  house  plants 

The  leproductive  system  is  much  as  desciibed  m  insects,  ex- 
cept that  the  external  append^es  are  laiely  developed  m 
eithei  Be\  The  genftSil  armor  is  situated  at  the  bise  of  the 
alDlomen    it  i'>  concealed  when  ptesent  uodei  the  skin 

In  tho  Atarma  the  two  oviiies  open  on  the  middle  of  the 
abdomen  oi  on  the  uh  lei  side  of  the  thorax,  eithei  between 
oi  behind  the  last  paw  of  legs  In  Hydiachna  the  oviduct 
opens  into  (m  oviposiH|t  by  which  the  insect  is  enabled  to  lay 
ltd  eggs  u^^  the  skioi.1pf  the  fresh  watei  mussel  on  which  it  is 
paiasitic,  a©d  other  rarftes  oviposit  m  a  similar  waj  undei  the 
epideimis  of  plants 

In  most  spi4eis  the  two  ovaries  hiie  theu  outlet  m  an  on 
flee  situated  between  the  two  lung  sacs  They  hav  e  a  distinct 
reoeptaodum  semimS^  especially  miiked  in  Epeiia  "The 
AcoipionidfB  haveijtoe  ovaiies,  consisting  of  as  many  lon- 
gitudm'kl  ones,  nniteghl^  four  piirs  of  tnnsveise  ones  '  The 
out=>i  two  of  the  formSc  are  oviducts,  leidiii^  out  it  the  base 
of  the  abdomen 
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The  testes  of  Ixodes  consist  of  four  or  five  paira  of  unequal 
follicles,  opening  out  near  the  base  of  the  abdomen."  The 
males  are  distinguished  from  the  females  by  their  larger  "cheli- 
ceres"  (maxillary  palpi)  and  larger  pair  of  clasping  legs.  In 
the  spiders  the  testes  are  "two  long,  simple,  interlaced  cteea, 
concealed  beneath  the  hepatic  lobes,"  which  lead  by  two  def- 
erent canals  to  the  base  of  the  abdomen,  through  a  simple 
fissure,  which,  however,  ia  not  applied  to  the  vulva.  The  com- 
plicated hollow  spoon-shaped  palpi  are  supposed  to  be  the  in- 
ti'omittent  organs.  "They  ai-o  filled  with  sperm  and  applied  to 
the  entrance  of  the  vulva.  For  this  purpose  the  last  joint  of 
the  palpi,  which  is  always  hollow  and  much  enlarged,  contains 
a  soft  spiral  body,  terminated  by  a  curved,  gutter-like,  homy 
process.  Beside  this  there  is  an  arched,  homy  filament,  and 
several  hooks  and  othei-  appendages  of  the  most  varied  forms. 
These  appendages  are  protractile  and  serve,  some  to  seize  the 
female,  and  others  as  conductors  of  the  sperm."  (Siebold.) 
While  the  majority  of  the  Arachnida  are  developed  as  usual 
after  the  laying  of  the  eggs,  a  few,  such  aa  the  scoi-pions  and 
Oribatid<p.  and  other  mites,  are  known  to  be  viviparous, 
and  it  is  probable  that  an  alternation  of  generations  occurs  in 
some  of  the  lower  mites.  The  Tardigrades  ai'e  hermaphro- 
dites. 

The  Arachnida  breathe  both  by  trachese  and  lung-lite  organs. 
The  mites,  the  false  scorpions,  the  harvest-men  and  Solpu- 
gid(B  are  provided  with  traehete,  communicating  externally 
by  means  of  spiracles,  generally  two  in  number,  and  concealed 
between  the  anterior  feet.  In  Hydrachna,  which  lives  con- 
stantly beneath  the  water,  the  trachese  "possess  piobably  the 
power  to  extract  from  the  water,  the  air  necessary  foi  lespira 
tioH."  (Siebold.)  In  the  false  scorpions  a  pair  of  lateral  ^tig 
mata  are  situated  on  each  of  the  two  basal  imgs  of  the 
abdomen.  From  these  spring  "four  short,  but  laige  tiichean 
trunks  from  which  arise  numerous  unbranched  traehece  spiead 
ing  through  the  entire  body,"  In  the  Solpu'gMiK  there  are 
three  pairs  of  stigmata  and  the  traeheie  ramify  and  are  distrib 
buted  much  as  in  insects,  and  in  the  Phalangidce  the  tn 
cheary  system  is  well  developed,  arising  from  t^vo  sti^miti 
opening  between  the  insertion  of  the  posterior  legs. 
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In  most  of  the  spiders  (such  as  Segestria,  Dysdera  and  Ar- 
gyroneta)  there  are  both  a  traoheaiy  syatem  and  lungs.  The 
two  atigmata,  from  which  these  trat^beae  lead,  open  neai'  the 
pulmonary  opening.  Ill  two  other  genera,  Salticus  and  Micro- 
phantea,  there  are  two  stigmata  situated  at  the  posterior  end  of 
the  abdomen.  Siebold  calls  attention  to.  a  tracheal^  system 
in  many  Araneie  opening  by  a  transverse  fissure  placed  near 
the  spinnerets.  From  this  opening  a  main  tnmk  leatls  in, 
soon  dividing  into  four  simple  trachese,  which  ai-e  not  round  as 
nsnal,  "but  are  flattened,  riband-lilte,  and  without  the  trace 
of  a  spiral  filament ;  these  extend,  with  a  gradual  attenuation, 
to  the  base  of  the  abdomen.  .  .  .  The  air  received  into  these 
organs  is  separated  into  as  fine  portions  as  that  of  the  lungs.* 

The  so  called  lungs  of  the  spiders  are  little  round  sacs  open- 
ing, by  transverse  fissures  on  the  under  side  of  the  base  of  the 
abdomen.  The  inner  sui'faoe  is  divided  into  thin  lamellse, 
connected  together  like  the  leaves  of  a  book.  Each  of  these 
is  formed  by  a  membranous  fold,  between  the  two  leaves  of 
which  the  air  enters  from  the  general  cavity  of  the  lung,  and 
is  divided  into  very  minute  portions.  No  traces  of  blootl  ves- 
sels have  been  found  in  these  pulmonary  lamelliB."  (Siebold.) 

Among  the  organs  of  special  secretion  the  poison  and  silk 
glands  require  description.  There  ai-e  two  poison  glands 
emptying  Uito  the  thi-oat,  and.  thence  opening  out  tlirough  hol- 
lows in  the  jaws.  (Plate  10,  fig.  3,  a,  6.)  In  the  scoipion  the 
poison  gland  is  lodged  in  the  last  abdominal  segment  at  the 
base  of  the  sting. 

The  silk,  as  contained  in  the  glands,  is  a  viscid  transparent 
fluid,  which  on  exposure  to  the  air  hardens  into  silk ;  it  is  drawn 
out  by  the  legs  through  three,  rarely  two  pairs  of  spinnerets. 
There  are  usually  five  of  these-glands  lodged  in  the  abdomen, 
and  the  "threads  probably  have  different  qualities,  according 
to  the  glands  from  which  they  are  seci-eted."  (Siebold.) 

"To  form  the  thread  this  liquid  is  drawn  thi-ough  the  tubes, 

•According  to  Dc,  Burnett,  Blauchard  regards  tliese  anomalona  traeheie  aa 
only  elongated  pulmonary  aaca.  Leuckart,  however,  ooneiders  that  these  oi^aiiH 
are  ouly  a  sort  of  traoheie  deprived  of  the  usual  spiral  Alament  to  keep  their  walla 
ftora  nollapsiug,  and'he  oouBidera  that  the  pulmonary  Baca  of  tlia  apider  are  sim- 
ply modlHed  traohBffl.— iJi-.  W.  I.  SiiriieU'i  Translatioii  cy"  BieftoWs's  Anatwai/  qf 
Hie  InverUbrata. 
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which  divide  it  into  such  small  fibres  that  it  dries  almost  im- 
mediately on  coming  in  contact  witli  the  air.  The  spider  has 
the  power  of  uniting  these  fibres  into  one  or  several  threads, 
according  to  the  purpose  for  which  they  are  to  be  used.  The 
thread  commonly  used  for  the  web  is  composed  of  hundreds 
of  simple  fibres,  eaeh  spun  through  a  separate  tube.  As  the 
thread  runs  from  the  body  it  is  guided  by  the  hind  feet,  which 
hold  it  off  from  contact  with  surrounding  objects,  until  the 
desired  point  is  reached,  when  a  touch  of  the  spinuei-s  fastens 
it  securely."  (Emerton,  American  Naturalist,  ii,  p.  478.) 

The  eggs  are  laid  but  once  a  year  in  June.  The  evolution 
of  the  embryo  begma  immediately,  and  goes  on  with  a  rapidity 
according  with  the  temperature.  The  egg  consists,  as  HeroM 
observed,  simply  of  a  vitelline  membrane,  but  no  chorion ;  it 
is  perfectly  homogeneous,  and  has  no  micropyle.  The  contents 
are  an  emulsion  of  fatty  globules  suspended  in  a  scanty 
amount  of  liquid,  which  should  not  be  confounded  with  the  al- 
bumen (or  white)  of  the  eggs  of  vertebrates.  No  trace  of  the 
"germinative  vesicle"  has  as  yet  been  traced  in  the  eggs  of 
insects,  though  perhaps  it  has  been  overlooked  from  its  trans- 
parency. 

The  fli'st  stages  in  the  egg  after  they  are  laid,  are  the  follow- 
ing :  at  the  surface  of  the  vitellus  appear,  here  and  there, 
small,  very  clear  and  perfectly  circular  spots ;  they  are  the 
nucleus  of  the  future  blastodei-m  (primitive  skin,  from  which 
the  organs  of  the  embiyo  successively  originate  or  "bud" 
out) .  These  nuclei  act  as  centres  of  attraction  on  the  mole- 
cules of  the  vitellus  for  the  formation  of  the  cellules.  The 
unmodified  vitellus  diminishes  in  the  same  proportion  as  the 
peripheric  layer  of  granules  increases.  The  granules  multiply 
rapidly,  and  soon  the  surface  of  the  egg  appears  to  be  divided 
into  a  certain  number  of  areas,  each  of  which  is  occupied  in 
the  centre  by  a  circular  and  tranapai-erit  space  surrounded  witli 
small  opake  granules,  which  become  less  and  less  dense  as  we 
go  to  the  outer  surface.  These  hexagonal  celliiles  form  an  uni- 
form layer  over  the  entire  surface  of  the  egg ;  it  is  the  blasto- 
derm. Up  to  this  time  the  changes  precisely  accord  with  those 
obsei-ved  in  the  hesapodous  insects. 

The  next  stage  is  the  formation  of  ventral  tubercles,  the  ru- 
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a  of  the  limbs  of  the  embryo.  The  first  change  is  tlie 
formation  of  the  "primitive  streak,"  or  the  splitting  of  the 
blastoderm,  which  is  due  to  a  local  multiplication  of  the  cel- 
lules along  the  median  line  of  the  egg. 

These  tubercles  result  from  a  simple  thickening  of  the  blas- 
toderm, and  what  is  ultimately  destined  to  be  the  back  (tergum) 
of  the  animal,  arises  from  a  simitar  thickening  of  the  blasto- 
dei-m,  which  he  calls  the  "primitive  camulus."  This  mass, 
easily  distinguished  by  its  whiteness,  alwaj's  floats  on  the  top 
of  the  yolk  of  the  egg,  keeping  its  position  next  the  eye  of 
the  observer.  The  "camulus,"  at  first  almost  hemispherical, 
elongates  over  the  surface  of  the  blastoderm,  becoming  pyri- 
form.     This  region  is  the  posterior,  or  anal,  pole  of  the  egg. 


Fig.  G24. 


Fig.  B23. 


Fig.  e 


We  see  the  "cumulus"  spi'cading  from  the  anal  pole  over  the 
surl'ace  like  a  veil,  but  it  is  less  white  than  the  polar  region. 
This  veil  continues  to  spread  ovei'  the  entire  surface  to  a  pole 
opposing  the  anal,  which  Claparfide  terms  the  cephalic  pole. 
Each  pole  forms  a  very  prominent  projection.  At  this  stage 
the  body  of  the  embryo  becomes  well  marked  and  subdivided, 
worm-like,  into  rings.  {Fig.  623.)  The  extent  of  the  dorsal 
region  is  greatly  limited,  while  that  of  the  ventral  side  is 
greatly  increased. 

The  entire  ventral  region,  occupying  most  of  the  %vbolc  egg, 
is  homologous  with  the  primitive  ventral  streak.  It  is  at  this 
time  that  the  formation  of  the  protozoonitea  (elemental  rings, 
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or  primordial  segments)  takes  place.  Six  of  these  zones  or 
segments  arise  between  the  cephalic  and  anal  poles ;  these 
zones  represent  the  ventral  ares.  The  two  anterior  rings  bear 
the  mouth-pai'fcs,  the  mandibles  and  maxillse ;  while  the  others 
form  rings  corresponding  to  the  four  pair  of  feet.  These  pro- 
tozoonites  are  very  transitory,  only  existing  for  a  short  period ; 
they  gradually  retreat  towards  the  ventral  aide,  enlai-ge  and 
nearly  touch  each  other. 

The  embryo  (Fig.  624)  now  grows  much  longer,  and  new  em- 
bryonal segments  ai'e  formed  in  the  abdomen  just  as  they  grow 
out  in  the  worms,  and  Myiiapods,  and  also  in  the  Crustacea,  ac- 
cording to  Eathke's  researches.  Thus  while  the  eephalothora- 
cic  rings  appeal-  simultaneously  the  ahdomiual  segments  appear 
one  after  the  other.  The  first  one  appears  between  the  last  tho- 
racic ring  and  the  anal  "  hood,"  or  pole.  Meanwhile  the  lateral 
extremities  of  the  protozoiinites  have  become  enlarged ;  these 
enlargements  form  the  appendages.  These  tubercles,  or  rndi- 
ineatary  limbs,  appear  on  the  abdomincd  as  well  as  on  the  tho- 
racic rings  (Fig.  625).  This  fact  is  one  of  great  intei'est,  as 
showing  a  resemblance  to  the  Crustacean  with  its  abdominal 
legs,  and  more  especially  to  the  abdominal  footed  Myriapods, 
and  the  larvfe  of  many  true  six-footed  insects.  Thus  the 
young  spider  is  at  first  like  a  caterpillar,  having  "false,"  de- 
ciduous, abdominal  legs.  Five  abdominal  rings  are  present  in 
Pholcns, 

Next  follows  the  development  of  the  "post-abdomen,"  or 
tail,  which  being  differentiated  from  the  anal  pole  or  "hood," 
becomes  detached  from  the  yolk  mass,  and  is  folded  back  upon 
the  embryo,  just  as  the  abdomen  of  a  crab  is  folded  in  an  oii- 
posite  way  to  the  ventral  side  of  the  body.* 

This  "post-abdomen,"  after  dividing  into  three  segments, 
disappears  completely  during  the  growth  of  the  embryo.  This 
is  the  more  interesting,  as  the  "post-abdomen"  of  the  scor- 
pion is  retained  pei-manently.     Meanwhile  the  two  cephalic 

*An4inli][em!iniiei-tliB  cephalic  loliea,  cout^iiing  the  ocelli,  fire  Been  in  the 
aothor's  flgui'ea  foldea  hflok  upon  Che  haao  of  the  head,  ao  that  the  antenna  are 
never  deyelopea,  and  the  mandibles  of  the  spider  take  their  place,  in  aflvance  of 
the  eyes.  The  ettuoture  and  succeaaion  of  the  rings  of  tha  inseotean  head  are 
nioBt  readily  explijned,  and  some  cine  !e  given  t»  tlieir  nnmher  and  suooession 
by  noiDpariaon  with  the  embiya  of  Bpiders. 
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lobes  ha\e  developed  and  the  blistolerm  has  divided  into  a 
dermal  or  outer  layer  and  a  muitulai  or  iiinei  la^er  of 
eella  The  outer  hyer  foims  the  chitmoii^i  bolj  wall  oi  ciu^t 
while  fiom  the  muei  layei  are  de\el)ped  the  ligeitive  vasi.u 
lat  and  othci  oigans  besides  the  inns;,le9 

After  the  rud  meiits  of  the  appeulagea  are  foimed  the  epi 
meia  appear  At  this  petioi  we  aie  struck  with  the  peifect 
ident  ty  between  i!l  the  appen  Uges  of  the  bodj  at  thf  i  fiist 
origin  In  the  Aracbnila  the  foimatiDn  of  tbe  piirnitue  seg 
ments  take?  place  much  sooner  than  in  mcst  otliei  articulat(.s 
where  they  otten  do  not  appear  until  aftei  the  i  u  limeuta  of  the 
limbs  are  developed 

Another  cliaiacteiistic  of  the  evolution  of  the  spiders  js 
the  tatdy  appeiiance  of  the  rud  me  ifa  of  the  legs  Tl  e  \en 
trilarcs  or  piotozoonites  subdnile  into  ^en(lal  anl  pleural 
parts  which  si^nilize  the  foimatioi  ol  tb  itirmucnt  rings 
of  the  bo  ly  The  ii  thoi  s  figiues 
and  statement  show  though  he 
does  not  state  the  fact  cleirh 
that  development  progresses  fioin 
each  end  ot  the  body  townids  the 
centre,  as  we  have  shown*  to  be 
the  case  in  insects.  Thus  the 
posterior,  half  of  the  body  repeats 
the  mode  of  development  and 
general  form  of  the  anterior,  or 
cephalic  pole. 

The  third  period  in  the  life  of 
the  embryo  dates  from  the  forma-  Fis.  626. 

tion  of  the  ventral  rudiments  to  the  exclusion  of  the  spider. 
The  first  change  consists  in  the  lengthening  and  meeting 
of  the  rudimentaiy  legs.  The  mouth-parts  develop  first. 
At  this  period  the  limb-bearing  (pleuri\l)  region'  of  the 
body  separates  and  the  sternal  piece  or  b  f^i  late  app  a  s 
as  a  "slower,  later  formation."  Now  the  tbo  c  1  g  g  ow 
much  more  rapidly  than  the  mouth-parts  a  lie  nt  lo  1  d 
upon  the  breast.  (Fig.  626.t)     When  the  iirst  \       of  le^s  a  e 
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long  enough  to  cross  each  otlier  the  jointed  structure  of  the 
limbs  disappears,  and  they  soon  become  divided  into  their 
usual  number  of  joints,  though  the  tarsal  joints  are  the  last  to 
be  perfected.  At  this  time  the  maxillie  become  diflferentiated, 
or  split  up,  into  the  basal  lobe  and  its  appendage,  or  palpus. 
Claparede  compares  the  hasal  lobe  to  the  coxa  of  the  legs, 
though  it  is  formed  long  before  the  coxie  of  the  feet  them- 
selves.    The  anterior  pair  of  appendages  form  the  mandibles. 

The  formation  of  the  head  is  next  in  order.  The  "cephalic 
lobe"  is  divided  into  vrhat  the  author  calls  two  "procephalic 
lobes,"  separated  by  a  deep  incision,  and  at  this  period  the 
head  appears  veiy  distinct  from  the  thorax.  Afterwards  the 
anterior  or  ante-oral  part  of  the  head  is,  as  in  the  case  of  the 
"post-abdomen,"  folded  back  on  the  top,  and  then  closely  sol- 
dered to  the  thorax,  thus  forming  the  so  called  "cephalo- 
thorax."  These  procephalic  lobes  are  separated  by  a  third 
lobe  or  "triangular  plate"  which  grows  up  between  them, 
forming  the  ppicMle.  The  mouth  first  appears  as  a  longitu- 
dinal fuiTow  in  this  triangle,  the  posterior  border  of  which 
becomes  the  so  called  labium  ("glossoide"  of  Latreille).  The 
labium  thus  originates  in  the  spiders  in  an  entirely  different 
way  from  the  appendages,  and  is  not  formed,  as  BruUe  sup- 
posed, by  the  soldering  of  the  maxillas.  hence  we  sliall  adopt 
Latreille* 8  term  "glossoide"  for  this  piece. 

The  two  procephalic  lobes  afterwards  unite,  and  are  soldered 
together  on  the  median  line,  to  form  the  anterior  face  of  the 
head.  This  approach  taies  place  from  above,  over  the  buccal 
iVame  (epichile).  The  mandibles  are  thus  in  adi-ance  of  the 
mouth,  though  primitively  behind  it.  "The  head  is  then  in 
the  embryo  of  the  spider  very  distinct  from  the  thorax.  Only 
towards  the  end  of  embryonic  life  does  the  soldering  of  the 
'  cranium'  and  of  the  prothorax  become  so  intimate  that  their 
limits  become  indistinct.  It  is  only  from  this  moment  that 
there  exists  a  true  eephalotborax."  (Claparede.) 

Towards  the  end  of  embryonic  life  the  simple  eyes  appear, 
arising  from  four  little  furrows,  called  the  "ophthalmic  fur- 
rows." They  are  colored  by  the  deposition  of  a  small  quantity 
of  pigment.     They  appear  at  an  eaidier  period  in  the  Acarina. 

Formation  of  the  heart  and  viscera.    After  the  walls  of  the 
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body  and  its  appendages  bave  been  formed  the  dorsal  Tessel 
appears.  It  ia  formed  thus :  when  the  division  of  the  blasto- 
derm into  its  muscular  and  outer  layers  talies  place  the  cells 
multiply  and  are  heaped  up  along  the  median  line  of  the  body, 
BO  as  to  form  a  sort  of  cordon  (cord),  not  only  in  the  abdomi- 
nal, but  in  the  thoracic  region  of  the  body.  The  vessel  prob- 
ably originates  in  the  spaces  between  the  cells,  but  the  author 
has  been  unable  to  trace  either  its  origin  or  that  of  the  blood- 
corpuscles.  But  the  rudimentaiy  heart  soon  presents  rhyth- 
mic pulsations,  and  in  the  limbs  we  see  the  ai-teriea  filled 
with  a  homogeneous  fluid,  in  which  can  be  detected  the  pres- 
ence of  small  corpuscles,  moving  by  impulses  synchronous  with 
the  systole  of  the  dorsal  vessel,  showing  that  this  fluid  is  the 
blood.  The  heart  already  presents  sevei-al  dilatations  (cham- 
bers) coiTesponding  to  the  abdominal  segments. 

The  nervous  system  does  not  appear  to  be  formed  when  the 
embryo  assumes  the  ventral  instead  of  the  dorsal  position. 
The  digestive  system  is  very  rudimentary  when  the  embryo 
quits  the  egg.  The  alimentary  canal  is  prabably  hollowed  out 
of  the  middle  of  the  vitelline  mass,  being  a  membranous  tube 
formed  around  the  remaining  yolk  mass.  The  lungs  and  spin- 
nerets are  well  formed  when  the  embryo  is  hatched,  while  the 
eyes  appear  later. 

The  same  processes  of  development  go  on  in  the  scorpions, 
the  "post-abdomen"  of  the  Araneina  {which  we  have  seen 
folded  baclf  on  the  base  of  the  abdomen  and  finally  to  disap- 
pear) in  them  being  retained,  forming  the  long,  articulated 
"tail;"  thus  the  distinction  into  abdomen  and  pos1>abdomen 
is  very  artificial  as  the  two  parts  merge  into  each  other,  especi- 
ally in  Solpuga,  Chelifer  and  Phrynus. 

In  the  mites  the  arrest  of  development  is  still  more  marked, 
as  the  three  regions  of  the  body  are  in  the  adult  not  diff'eren- 
tiated,  and  the  entire  body  assumes  an  oval  form,  the  abdomi- 
nal parts  being  short,  thus  strikingly  resembling  the  embryo 
of  Pholcus,  and  the  spiders  generally,  as  seen  in  Claparede's 
figures. 

In  the  Acarina  there  is  a  true  metamorphosis,  the  larvre 
of  some  forms  when  first  hatched  being  worm-lijie  ;  then  there 
is  an  oval  stage  when  the  young  mite  has  but  tliree  pairs  of 
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feet  (thougb  in  others  at  this  stage  there  are  four  pairs),  fuid 
after  another  moulting  the  fourth  pair  of  limbs  appeal'.  The 
young  mite  is  analogous  to  the  "Nauplius"  stage  of  many 
low  Crustacea. 

Clapai'ede*  has  observed  in  Atax  Bonzi,  which  is  a  parasite 
on  the  gills  of  fresh-water  mussels,  that  out  of  the  originally 
laid  egg  (Plate  9,  fig.  3,  embryo  of  Atax  Bonzi ;  fc,  head-plate  ; 
ag,  infolfhng  of  the  belly  dm  intermediate  skin;  mo,  outer 
shell  of  the  Gi>g  mi  m«indible=t;  rm>,  maxillfe ;  i)'-p^  legs; 
vt,  yolk.  Fig  4  front  Mew  of  the  same)  ;  not  a  larva,  but 
an  egg-shaped  foim  hatches  which  he  calls  a  " deutovtnn," 
(PI.  9,  flg  1  buistmg  of  the  egg-shell  into  two  halves,  mo,  on 
the  day  th'vt  the  deutoi  um,  d  n  batches  out ;  md,  mandibles ; 
wiai,  maxillse  p",  thud  pair  of  legs ;  I7i,  body  cavity ;  sp,  com- 
mon beginning  of  the  alimentary  canal  and  nervous  system ; 
amb,  hffiinabcsba  amceba  like  Lodies,  which  represent  the  blood 
corpuscles  there  being  no  cuculation  of  the  blood,  the  move- 
ments of  the  hffiRiibceba  constitute  a  vicarious  circulation. 
Fig.  2,  the  tleuto\uni  fice  from  the  first  egg-shell;  lettering 
same  as  m  Fig  1  oc  iiidimenfs  of  the  simple  eyes ;  b,  beak ; 
h,  h',  rud  mentiry  stomach  and  liver).  From  this  deutovum 
(which  is  not  the  amnion  of  insects)  is  developed  a  six- 
footed  larva.  This  larva  passes  into  an  eight-footed  fomi,  the 
"second  larva,"  (the  "nymph"  or  pupa,  of  Dujai'din  and 
Eobin)  which  transforms  into  the  adult  mite.  The  pupa  dif- 
fers from  the  adult  in  having  longer  feet,  and  four  instead  of 
ten  genital  cups,  the  latter  being  the  usual  number  in  the  adult. 

The  larviB  are  elongated  oi'al,  with  six  long  legs  and  four 
ocelli.  They  swarm  for  a  short  time  over  the  gilla  of  the  mus- 
sel they  are  living  on  and  then  bore  into  the  substance  of 
the  gill  to  undergo  their  next  transformation.  Here  the  young 
mite  increases  in  size  and  becomes  round.  The  tissues  soften, 
those  of  the  different  organs  not  being  so  well  marked  as  in 
the  first  larval  stage.    The  limbs  are  short  and  much  lai'ger 

'The  deTelopment  of  spidei-s  nnd  of  the  Arachnids  generallj',  hns  lieeii  traoed 
"by  Kathke,  Hevold,  and  movs  eapeciallj-  by  Clapartda,  In  a  work  of  gj'eat  ahility, 
ftom  ivhich  WB  have  drawn  Ihe  prsoedlng  nooounc,  onen  ushig  the  aulhor'a  own 
words.  His  obaevvnttona  were  rande  on  vnvlous  geiierii,  of  spldera  (Pholoiis,  etc.) 
His  '■  Studies  on  Mites,"  fi'om  which  Plate  9  is  copied,  appeared  In  Siebold'e  and 
KOlllkei-'s  Joumal  of  Soientino  ZoOlogy,  ISflS,  part  iv. 
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than  before,  the  whole  auimal  assuming  an  embryo-like  Appear- 
ance, and  moving  about  lilte  a  rounded  mass  in  its  enclosure. 
Indeed  is  this  process  not  (though  Claparede  does  not  say  so) 
a  histolysis  of  the  former  larval  tissues,  and  the  formation  of  a 
new  body,  as  in  the  change  of  the  six-footed  insect  beneath  the 
larva  skin,  where  the  pupa  is  formed  ?  A  new  set  of  limbs 
grow  out,  this  time  there  being  four  instead  of  three  pairs  of 
legs,  while  the  old  larval  skin  is  still  embraced  within  the 
membrane  containing  the  second  larval  rounded  mass.  Soon 
the  body  is  perfected,  and  the  pnpa,  as  we  may  properly  call  it, 
slips  out  of  the  larval  membrane. 

The  "second  larva"  after  some  time  undergoes  another 
change  ;  the  limbs  grow  much  shorter  and  are  folded  beneath 
the  body,  the  animal  being  immovable,  while  the  whole  body 
assumes  a  broadly  ovate  form,  and  looks  like  an  embryo  just 
before  hatching,  but  sti!I  lying  within  the  egg.  This  may  also 
be  comparable  with  the  formation  of  the  adult  fly  within  the 
puparium.  (Compare  Weisraann's  account  of  this  process  in 
Musca,  pp.  63,  64.)  This  period  seems  to  be  an  exact  repeti- 
tion of  the  histolysis,  and  the  formation  of  new  tissues  for  the 
building  up  of  a  new  body  which  preceded  the  pupal  stage, 
while  the  adult  mite  slips  out  of  its  pupal  membrane  just  as 
the  pupa  threw  off  its  larval  memljraiie.  This  process,  again, 
may  be  compared  to  an  adult  butterfly,  or  fly,  emerging  from 
its  pupal  membrane. 

Thus  the  mites  it  least  several  species  pass  thiouo-h  i  seiies 
of  metamoiphoses  similar  to  tho^ie  of  such  insects  as  ha\e  a 
complete  metamorphosis  (except  that  the  Aciuan  pupa  is 
active)  while  the  absence  of  ^uch  a  metimoiphosis  in  the 
spideis  13  paiilleled  by  the  incomplete  metimoiphosis  of  the 
Orthoptera  and  many  Neuiopteia  which  reach  adult  life  bj 
simple  moultmgs  of  the  skin 

In  the  genus  Myobia  there  is  not  only  a  deuto^  um  besides 
the  original  egg  but  aieo  A  t  ttoinm  stage  The  eggs  of  this 
mite  aie  long  o^il  and  conical  at  the  posterioi  end  The  em 
br^o  with  the  ludiments  of  bmbs  is  lepresented  b^  Fig  6  of 
Plate  9  The  little  tubeicles  md  and  mx  represent  the  man 
dibles  and  maxill'e  while  the  thiee  pai  of  legs  p'—p  1  ud 
out  from  the  middle  of  tlie  bod^     k  lepiesents  the  head  plate 
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The  nfasillEe  and  mandibles  flnstlly  unite  to  form  a  beak  (k 
Fig.  0)  and  tlie  three  pairs  of  feet  (p'-j:^)  are  folded  along 
the  median  line  of  the  body.  The  farther  development  of  the 
embryo  is  now  for  a  time  arrested,  and  a  pecuUai'  tooth-like 
process  (Fig.  7,  d)  is  developed.  Claparede  thinks  that  by 
means  of  this  the  anterior  end  of  the  egg-shell  is  cut,  off,  and 
the  embryo  protrudes  through,  when,  as  in  Fig.  7,  it  is  seen 
to  be  ■  suvrounded  by  a  new  niembrane,  the  deutovum  (cK), 
equivalent  to  that  of  Atax.  The  front  pair  of  legs  (p')  have 
grown  larger  and  stand  out  in  front  and  on  each  side  of  the 
beak  (b).  The  growing  embryo  again  forces  off  the  anterior 
end  of  its  deutovum,  and  the  oval  end  of  the  egg  protrudes 
through,  and  is  surrounded  by  another  membrane.  This  is  the 
tritovuin.  The  embryo  is  now  svin-ounded  by  the  membrane 
of  the  tritovum,  and  also  by  the  deutoviilar  membrane  and  the 
original  egg-shell,  the  last  two  having  lost  a  small  portion  of 
then-  anterior  ends.  Daring  the  tritovum-stage  the  fore  pair 
of  feet  become  cun^ed  in  like  claws,  and  the  beak  sinks  down 
into  the  body. 

Now  the  six-footed  larva  (Fig.  8)  breaks  through  the  shell 
and  closely  resembles  the  adult  (Plate  9,  fig.  9).  The  first 
pair  of  feet,  modified  for  grasping  the  hairs  of  the  field-mouse, 
on  which  it  is  a  parasite,  take  the  place  of  the  maxillie,  which 
have  been  arrested  in  their  development,  and  the  mandibles 
(pr)  assume  a  style-like  form.  After  one  or  more  moultings  of 
the  sldn  a  fourth  pair  of  feet  (p')  are  acquired,  and  the  adult 
form  results,  which  the  author  considers  as  the  type  of  a  new 
family  of  Acarina.  Claparede  also  suggests  the  affliiity  of 
Myobia  to  the  Tardigrades  (Echiniscus  and  Lydella),  especially 
from  the  study  of  the  etraeture  of  the  style-like  mandibles  and 
their  supports.  We  feel  convinced,  after  examining  Clapa^ 
rede's  figures'  and  descriptions  that  this  comparison  is  very 
significant,  and  this  has  led  us  to  consider  the  Tardigrades 
as  a  family  of  true  mites,  related  to  Myobia  and  Demodex. 

A  French  naturalist,  C.  Robin,  has  recently  observed  in  cer- 
tain bird  sarcoptids,  to  which  the  parasite  of  the  Downy 
Woodpecker  noticed  above  is  allied,  "that  the  males  pass 
through  four,  and  the  females  through  five  stages,  indicated  as 
follows !  (1)  the  egg,  on  issuing  from  which  the  animal  has  the 
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form  of  (2)  a  hexapod  larva,  followed  by  the  stage  of  (3)  octo- 
pod  nyiiiphse  [four-footed  pupic],  without  sexual  organs.  (4) 
From  some  of  these  nymphse  issue :  a,  sexual  males,  after  a 
moult  which  is  final  for  them;  6,  from  others  issue  females 
without  extornal  sexual  organs,  resembling  the  nymphte,  but 
larger,  and  in  some  species  furnished  with  special  copulatory 
organs.  Finally,  after  a  last  moult  following  copulation,  these 
females  produce  (5)  the  sexual  and  fecundated  females,  which 
do  not  copulate,  and  in  the  ovary  of  which  eggs  ai-e  to  be  seen. 
No  moult  follows  that  which  produces  males  or  females  I'ur- 
nished  with  sexual  organs ;  but  previously  to  this  the  moults 
are  more  numerous  than  the  changes  of  condition."  "  The  larvte 
undergo  from  two  to  three  moults  before  passing  to  the  state 
of  nymphse."  These  latter  also  undergo  two  or  three  moults. 
(Annals  and  Magazine  of  Natural  History,  1868,  p.  78.) 

In  some  other  species  of  mites  no  males  have  been  found, 
and  the  females  have  been  isolated  after  being  hatched,  and 
yet  have  been  known  to  lay  eggs,  which  produced  young  with- 
out the  interposition  of  the  males.  This  parthenogenesis  has 
been  noticed  in  several  species.  But  few  fossil  Arachnids 
have  been  yet  discovered.  Roemer  has  described  a  spider 
from  the  coal  formation  of  Germany  under  the  name  of  Proto- 
lycosa,  while  two  species  of  scorpions,  and  a  Phalanglum-like 
spider  have  been  detected  in  the  same  formation  in  this 
country. 

In  studying  spiders,  of  which  we  have  several  hundred  spe- 
cies, the  number  and  relative  situation  of  the  eyes,  and  the 
relative  length  of  the  different  pairs  of  legs,  should  be  noticed  ; 
their  webs  and  the  manner  of  constructing  them ;  their  habi- 
tats, whether  spreading  their  webs  upon  or  in  the  ground,  or 
in  trees,  or  on  herbage,  or  whether  the  species  are  aquatic,  or 
erratic,  and  pursue  their  prey  without  building  webs  to  enti-ap 
them,  should  be  observed.  So,  also,  how  they  deposit  their 
eggs,  and  the  form  and  appearance  of  the  silken  nidus,  and 
whether  the  female  bears  her  eggs  about  her,  and  how  this  is 
done,  whether  holding  on  to  the  egg-aac  by  her  fore  or  hlud 
legs,  should  all  bo  carefully  noticed.  Care  must  be  taken  not 
to  mistake  the  young  for  full-grown,  mature  species,  and  do- 
scribe  them  as  such.    Spiders  can  be  reared   in  boxes  as 
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insects.  Tiie  only  way  to  preserve  them  is  to  throw  them  into 
aicohol ;  when  pinned  they  shrivel  up  and  lose  their  colois, 
which  keep  well  in  spirits. 

The  colors  of  spiders  vary  much  at  different  seasons  of  the 
year,  espeeially  during  the  froata  of  autumn,  ^^  hen  the  changes 
produced  are  greatest.  All  spiders  iie  diiectlv  benehcial 
to  agriculture  by  their  carnivorous  habits  is  thej  all  ptey 
upon  insects,  and  do  no  harm  to  vegetation  Their  instincts 
are  wonderful,  and  their  habits  and  organization  worthy  of 
more  study  than  has  yet  been  paid  them  m  this  country  "We 
have  no  species  poisonous  to  man,  except  when  the  state  of 
health  renders  the  conatitution  open  to  leceive  injury  fiom 
their  bite,  jnst  as  mosquitoes  and  black  flies  often  cause 
serious  harm  to  some  persons. 

The  Arachnids  are  divided  into  three  groups  oi  subordeis, 
the  Aranelna,  the  Pedipalpi,  and  the  Acaiina 


AKANEINA. 

The  Spiders  are  distinguished  from  other  Arachnids  by  hav- 
ing mandibles  used  exclusively  for  biting,  a  spherical,  sac-Iikc 
abdomen,  not  divided  into  segments,  and  attached  to  the  head- 
thorax  by  a  slender  pedicel.  The  maxilhe  resemble  the  tho- 
Tacic  feet.  They  breathe  both  by  lungs  and  trachcee,  and  do 
not  undergo  a  metamorphosis,  the  young  on  being  hatched  hav- 
ing four  pairs  of  legs. 

The  mandibles  (Plate  10,  flg.  8,  front  view,  with  the  eight 
ocelli  above)  are  vertical  and  end  in  a  powerfiil  hook,  in  the 
end  of  which  opens  a  duct  (Pl.ite  10, 3  a,  b)  connected  with  the 
poison  gland  situated  in  the  head.  The  maxillas,  represented 
by  the  so  called  palpi,  though  in  reality  the  raaxillEe  themselves, 
with  a  flattened  coxal  lobe  at  the  base  (Plate  10,  flg.  2,  b,  palpi 
of  female ;  fig.  8,  do.  of  male)  are  simple  in  the  female,  but  in 
the  male  the  terminal  joint  is  enlarged  and  modified  greatly  as 
an  accessory  genital  organ.  The  eephalothorax  is  not  jointed, 
and  there  are  usually  eight,  rarely  six,  simple  eyes  (ocelli). 
In  the  genus  Nops  from  Cuba  there  are,  however,  only  two, 
while  in  certain  cave-inhabiting  species,  according  to  Menge, 
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such  as  the  Anthrobia  Mammothia  of  Tdlkampf  from  Mam- 
moth Cave,  and  other  spidei's  inhabiting  Europeau  caves,  there 
are  none. 

We  quote  an  interesting  account  of  tlie  habits  of  spiders, 
especially  the  mode  of  spinning  their  webs,  published  by  Mr. 
J.  H,  Emertou  tu  the  "American  Naturalist"  (ii,  p.  478),  who 
has  stbdied  our  native  apeciea  with  much  care. 

"  The  feet  of  spiders  are  wonderfully  adapted  for  walking  on 
the  web.  Each  foot  is  i^rnisbed  with  thi-ee  claws  (Plate  10, 
Fig,  6,  a,  b,  h),  the  middle  one  of  which  (a)  is  bent  over  at  the 
end,  forming  a  long  finger  for  clinging  to  the  web,  or  for  guid- 
ing the  thread  in  spinning.  The  outer  clawa  (e,  e)  are  curved 
and  toothed  like  a  comb.  Opposite  the  claws  are  several  stiff 
haii-s  '(c)  which  are  toothed  like  the  clawa,  and  serve  aa  a 
thumb  for  the  latter  to  shot  against. 

"  When  a  spider  wishes  to  build  a  web  she  usually  selects  a 
corner,  so  that  the  stvuetitre  may  be  attached  on  several  sides. 
She  then  I'uns  a  few  threads  along  the  objects  to  which  the  web 
is  fastened,  to  facilitate  her  passage  from  point  to  point.  The 
web  is  commenced  by  a  line  or  two  across  the  point  where  the 
centre  is  to  be,  which  is  not  usually  the  geometric  centre,  but 
nearer  the  top  than  the  bottom.  Radiating  lines  (Plate  10,  flg. 
1,  6,  b,  b)  are  then  spun  fi'om  the  centre  in  all  dii'ections.  In 
doing  this  the  spider  often  crosses  from  one  side  of  the  web 
to  the  opposite,  so  that  the  linished  portion  is  always  tightly 
drawn,  and  the  tension  of  the  completed  web  is  the  same  in 
every  part." 

"  Having  finished  the  framework,  the  spider  begins  near  the 
centre  and  spins  a  thread  (Fig.  1,  c,  c,  c)  spirally,  .around 
the  web  to  the  circumference  fastening  it  to  each  radius  as  it 
crosses  The  distance  between  the  spirals  varies  with  the  size 
of  the  spideii  being  about  as  fai  as  they  can  reach.  This 
spiial  thread  serves  to  keep  the  parts  of  the  web  in  place  dur- 
ing the  rest  of  the  process  and  is  removed  as  fast  as  the  web 
IS  finished  It  also  fiinishes  a  ready  means  of  crossing  from 
one  ra  hus  to  another  where  thej  are  farthest  apart.  All  the 
thre^  spun  up  to  this  stige  of  the  process  is  smooth  when 
dry  and  will  not  alheie  if  touch  d  with  a  smooth  object. 

"The  apidei',  havmg  thus  lormed  the  web,  begins  to  put  in 


>v  Google 


646  ARANEINA. 

the  final  circles  at  the  outside,  walking  around  on  the  scaffold- 
ing previously  prepared,  which  she  gradually  destroys  as  she 
proceeds,  until  in  the  finished  web  only  a  few  turns  in  the  cen- 
tre are  left.  The  thread  of  the  circles  last  spun  is  covered  with 
viscid  globules,  strung  upon  it  like  beads  at  short  distances. 
If  an  insect  comes  in  contact  with  the  tlii'ead,  it  immediately 
adheres,  aud  its  struggles  only  bring  a  larger  part  of  its  body 
into  contact  with  the  web.  Dust  and  seeds  also  stick  to  the 
web,  so  that  in  a  single  day  it  is  often  so  clogged  as  to  be  of 
no  fartlier  use.  The  web  also  becomes  torn  by  the  struggles 
of  the  prey,  and  by  wind  ancl  rain,  eo  that  it  requires  repair 
or  renewal  every  night.  In  mending  a  web  the  spider  usually 
removes  all  except  the  outside  threads,  biting  them  off  and 
rolling  them  into  a  hard  ball  between  her  jaws,  so  that  when 
released  it  will  drop  quickly  to  the  ground.  This  probablj' 
gave  rise  to  the  opinion,  sometimes  advanced,  that  the  old  web 
is  eaten  by  the  spider. 

"  When  the  web  is  finished  she  stations  herself  in  the  centre, 
where  a  small  circle  is  left  free  of  the  adhesive  threads.  Her 
usual  position  is  head  downward,  with  each  foot  on  one  of  the 
radii  of  the  web,  and  the  spinners  ready  to  fasten  themselves 
by  a  thread  at  the  least  alarm.  She  often  remains  in  her  hole 
with  one  foot  out,  and  resting  on  a  tight  thread  connected  with 
the  ceuti-e  of  the  web,  so  that  any  vibration  is  quickly  detected. 
If  the  web  be  gently  touched  the  spider  will  rush  into  the  cen- 
tre, and  face  towards  tlie  disturbed  part.  She  will  then  jerk 
smai-tly  several  of  the  radii  leading  in  that  direction,  to  see  if 
the  intrader  is  a  living  animal.  If  this  test  is  followed  by  the 
expected  struggle  she  runs  out  towards  the  victim,  stepping  as 
little  as  possible  on  the  adhesive  threads,  seizes  it  in  her  jaws, 
and  as  soon  as  it  begins  to  feel  the  effects  of  the  bite,  e.'iveloijs 
it  in  a  sillten  covering,  aiwl  hangs  it  up  to  suck  at  her  leisure. 
In  spinning  this  envelope  the  insect  is  held  and  turned  around 
mainly  by  the  short  third  pair  of  feet,  while  a  flat  band  of 
threads  is  drawn  from  the  spinnere  by  the  hind  pair  working 
alternately  like  the  hands  in  pulling  a  rope,  and  wound  over  it 
in  every  direction,  so  that  in  a  few  seconds  it  is  so  covered  as 
to  be  unable  to  move  a  limb.  When  a  web  is  shaken  by  the 
wind  the  spider  will  sometimes  draw  in  all  her  feet  towards  her 
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body,  thereby  tighteQing  the  wob  in  every  direction  so  that  the 
vibration  is  prevented. 

"  The  constraction  of  nets  for  catching  food  ia  not  the  only 
ase  of  the  thread  made  by  these  spiders.  They  seldom  move 
from  plaee  to  place  without  spinning  a  line  after  them  as  they 
go.  They  are  able  by  its  use  to  drop  safely  from  any  height, 
and  when  suspended  by  it  are  can-ied  by  the  wind  across  wide 
spaces  without  any  exertion  on  their  part,  except  to  let  out  the 
thread.  The  crevices  in  which  they  pass  the  winter  and  the 
leisure  4iours  of  summer,  are  partly  lined  and  enclosed  by  a 
coating  of  silk  resembling  that  .iised  for  confining  oaptiu^ed  in- 
sects. The  eggs  ai'e  enclosed  in  a  cocoon  of  the  same  mate- 
rial, and  there  the  young  remain  untU  they  ai-e  strong  enough 
to  shift  for  themselves,  growing  to  ncaily  double  their  size 
withont  apparent  nourishment. 

"  Several  hundred  young  are  produced  by  a  single  female, 
hut  probably  it  is  seldom  that  one-tentli  of  this  number  ever 
reach  adult  size.  Nearly  all  the  spiders  which  we  see  in  webs 
are  females  or  young.  They  spend  most  of  their  time  in  the 
vicinity  of  their  webs,  and  many  doubtless  pass  their  lives 
within  a  few  yards  of  the  place  of  their  bii-th.  The  adult  males 
are  seldom  seen  building  or  occupying  webs :  they  remain  con- 
cealed during  the  day,  and  at  n^ht  wander  about  from  web  to 
web.  When  young  there  is  no  obvious  difference  between  the 
sexes,  but  as  the  time  for  the  last  moult  approaches,  the  ends 
of  the  palpi  of  the  male  swell  to  several  times  their  former 
size.  When  the  time  for  the  final  moult  arrives,  both  sexes 
retire  to  their  holes  and  cast  off  the  skins  of  their  entire  bodies, 
even  tt>  the  claws.  This  process  obliges  them  to  remain  con- 
cealed uutil  the  new  skin  has  acquired  sufficient  strength  and 
firmness,  when  th^  again  return  to  their  webs.  The  females 
still  resemble  tbe.'young,  except  in  size,  but  the  males  are 
distinguished  from  them  by  the  greater  length  of  their  limbs, 
the  diminished  size  of  the  posterior  half  of  the  body,  and  the 
large  and  complicated  joints  of  the  palpi  (Plate  10,  fig.  8)." 

Tgtrapneumones  Latreille.  The  large  hairy  species  of 
Mygale  differ  from  other  spiders  in  having  four  lung-sacs  and 
as  many  stigmata,  and  only  two  pairs  of  spinnerets,  of  which 
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one  pair  is  very  small,  while  there  are  eight  ocelli.  The  differ^ 
ent  speciea  make  cylindrieal  holes  in  the  eai-th ;  that  of  M. 
Hidulans  of  the  West  Indies  is  closed  by  a  lid  of  earth  covered 
Iwneath  with  silk.  Mygale  avieularia  Linn.,  the  Bird  spider, 
seizes  small  birds  and  sucks  their  blood.  M.  Hentzii  (Fig, 
627,  natui-al  size)  ranges  fi'om  Missouri  southward. 

DiPNETJMONES  LatreiUo.    In  the  remaining  genera  of  spiders 
there  are  two  lung-sacs,  two  or  four  stigmata,  and  three  pairs 


Fig.  637. 

of-  spinneiets  Thej  tie  divided  into  two  gioup"?,  the  "Sed- 
entaiy"  and  "WandenQg"  spiders.  The  sedentary  species 
have  the  ocelli  usually  arranged  in  two  transverse  rows  ;  they 
spin  webs  in  which  they  remain  and  seize  their  prey.     In  the 
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genua  Dysdera  there  are  six  ocelli,  of  which  four  lie  in  the  front 
row ;  the  ccphalotlioras  is  small,  long,  oval,  and  the  tirst  pair 
of-  legs  are  the  longest.  The  spetiies  dwell  in  sUlien  tubes, 
under .  atones  or  in  crevices.  JD.  interrita  Hentz  is  a  New 
England  species.  In  Drassus  there  are  eight  ocelli,  and  the 
hindermost  pair  of  feet  are  the  longest. 

Olubione  includes  those  species  which  have  eight  ocelli,  the 
four  hinder  ones,  with  the  two  outer  ones  on  the  front  row, 
fbrming  almost  a  semicircle ;  the  fore  legt  are  the  longest. 
They  construct  under  the  bark  of  trees,  under  leaves  or  be- 
neath stones,  tubes  of  very  white  silk,  from  which  they  make 
nocturnal  expeditions  for  food,  C.  tranqvUla  Hentz  is  com- 
mon in  the  United  States.  C.  m&Ucinalla  Walkenaec  lias  been 
used  as  a  vesicant.  The 
"Water  spider  of  Europe, 
Argyroneta  aquaiica.  Linn., 
lives  beneath  tlie  water, 
where  it  makes  its  nest  and 
cocoon,  which  is  filled  with 


The  genus  Tegenaria  has 
the  ocelli  arranged  in  two 
slightly  cui-ved  rows,  the 
third  pair  of  feet  are  shorter 
than  the  others,  and  the  ab- 
domen is  oval.  The  species 
are  "sedentary,  maldng  in  ^.g.  aas. 

obscuie  cornels  a  horizontal  web,  at  the  upper  part  of  wliich 
is  a  tubuUi  habitation,  where  the  spider  remains  motionless 
till  Hume  m^cct  be  entangled  in  the  threads,"  (Hentz.) 
T.  medta/nalia  Hentz  is  "  pale  brown,  turning  to  bluish  black ; 
ceplialothoiax  with  a  blackish  band  on  each  side ;  abdomen 
vaned  with  black,  or  plumbeous  and  brown ;  feet  varied  with 
bhickish."  It  "  is  found  in  every  cellar  or  dark  place  in  the 
country.  For  some  time  the  use  of  its  web  as  a  narcotic,  in 
cases  of  fever,  was  recommended  by  msuiy  physicians." 
(Hentz.)  Fig.  628  (enlarged)  represents  T.  atrica,  a  European 
species. 

Filistata  is   a  closely  allied  genus.    F..  hibemalis   Hentz 
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"  makes  a  tubular  habitation  of  silk  in  crevices  on  old  walls  or 
rocks,  throiving  out  an  irregular  web  which  is  spresid  on  the 
wall  or  stone  around  the  aperture.  ...  In  walking  it  uses 
the  palpi  like  feet,  and  these  organs  are  very  long,  particularly 
in  the  male."  According  to  Hentz  it  is  found  in  South  Caro- 
lina and  Alabama. 

Tht!  two  genera  Pholcus  and  Tberidion  belong  to  Latreille's 
group,  "  Infequitelie,"  comprising  those  forms  in  which  the 
first  pair  of  limbs  are  usually  the  longest..  In  Plwlcus  the  legs 
are  very  long  and  slender.  According  to  Hentz  the  species 
are  "sedentary,  making  in  dark  corners  a  very  loose  web  of 
slender  threads,  crossed  in  all  directions.  The  eggs  are  col- 
lected together  without  a  silk  covering,  which  the  mother  car- 
ries with  her .  ehelieei'es "  (maxillary palpi).  This  genus  "by 
the  extreme  length  of  its  legs  resembles  Phalangium.  The 
species  belonging  to  it  may  be  found  in  apartments  seldom 
visited,  particularly  churches  and  eaves.  They  siialie  their 
body  when  threatened  by  an  enemy,  but  seem  to  have  very 
weak  means  of  offence,  and  to  feed  ou  the  very  smallest  prey." 
P.  Atlantieas  Hentz  inhabits  the  Southern  States. 

In  Theridion  the  four  inner  ocelli  are  larger  than  the  four 
outer  ones,  and  the  flfst  and  last  pair  of  limbs  are  the  longest. 
Hentz  states  that  the  species  are  sedentary,  forming  a  web 
made  of  tlu'eada  crossed  in  all  directions,  while  the  cocoons 
are  of  various  shapes.  A  majority  of  the  species  are  very 
small,  and  their  webs  made  on  the  tops  of  weeds,  in  bushes, 
or  in  retired  corners,  are  familiar  to  eveiy  one.  T.  imlgare 
Hentz  varies  "  irom  a  cream  white  to  a  livid  brown,  or  plum- 
beous color.  The  cephalothorax  is  dull  rufous,  the  abdomen 
with  vai-ious  undulating  lines,  and  the  feet  have  more  or  less 
distinct,  dark  or  plumbeous  rings."  Henta  says  that  "there 
is  probably  no  spider  so  abundant  in  the  United  States.  It 
makes  an  irregular  web  in  somewhat  retired  cornel's,  and  usu- 
ally in  dark  situations,  but  occasionally  also  in  the  open  air." 
It  catches  large  insects  and  hangs  them  up  to'its  nest,  Hentz 
says  of  the  T.  studiosum  which  be  has  described,  that  "when 
its  web  is  destroyed  it  does  not  abandon  its  cocoon,  which  is 
orbicular  and  whitish,  and  is  placed  in  the  central  part  of  the 
web.    The  mother  then  grasps  it  with  her  cheliceres,  and  de- 
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fenda  her  progeny  wliile  life  endures.  She  also  takes  eai-e  of 
her  young,  maliing  a  tent  like  that  of  social  caterpillars  for 
their  shelter,  and  remaining  near  them  till  they  can  protect 
themselves."  It  occurs  in  South  Carolina  and  Alabama. 
Hentz  says  of  T.  verecundum  Ilentz,  a  jet  black  species  found 
in  the  Southern  States,  that  "it  is  very  common  under  stones, 
logs,  or  clods  of  earth,  where  it  makes  a  web,  the  threads  of 
which  are  so  powerful  as  to  arrest  the  largest  Ilymenopterous 
insects,  such  as  humble  bees.  Its  bite,  if  I  can  rely  on  the 
vague  description  of 
physicians  unac- 
quainted with  ento- 
mology, is  somewhat 
dangei-ous,  producing 
alarming  nervous  dis- 
orders. Fig.  639  rep- 
resents T/ieridion  ri- 
parium  (lower  figure, 
male ;  upper,  female, 
cnlai^ed),  of  Europe. 
EpPAra  is  readily 
known  by  the  large 
globular  abdomi 
The  species  are  "sed- 
entary, forming  a  web 
composed  of  spiral 
threads  crossed  by 
other  threads  dcpait-  '"^  "^ 

ing  from  the  centre;  thoj-  often  dwell  in  a  tent  constructed 
above  the  web  ;  the  cocoons  are  of  various  forms.  JS,  vulyuris 
Hentz  (Plate  10,  fig.  12)  is  pale  gray,  with  a  pitchy  black  ab- 
domen, with  various  winding  white  marks,  and  a  niiddle  one  in 
the  form  of  a  cross.  It  spins  a  regular  geometrical  web,  and 
is  almost  domesticated,  being  found  about  the  ontmde  of 
houses  and  in  gardens.  E,  domtciliorum.  Hentz  is  a  gray  or 
brownish  species,  and  is  found  in  dark  rooms. 

The  genus  Nephila  comprises  large  spiders,  with  long  cylin- 
drical abdomens.  N.plumipes  (Fig.  630,  natural  size)  is  found 
in  the  Southern  States.     Dr.  B.  G.  Wilder  has  given  an  ac- 
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count  of  its  habits,  and  considers  its  siUi,  if  the  spicier  could  be 
roared  in  sufficient  quantities,  as  of  commercial  value.  The 
malea  (upper  figure)  are  minute  in  size,  compared  with  tlie 
females. 

The  genus  Thomims  is  characterized  by  the  small  size  of  the 
eheliceves,  and  the  first  and  second  pair  of  feet  are  either  the 
longest,  or  the  second  alone  are  longest.    The  species  "  wander 


after  their  prey,  making  no  web,  but  casting  irregular  threads, 
with  a  flattened  cocoon,  usually  placed  under  leaves,  and 
watched  by  the  mother  till  the  young  are  hatched."  (Hentz.) 
T.  vulgaris  Hentz  is  "pale  gray,  with  four  impressed  dots  on 
the  abdomen ;  the  body  ia  flat,  and  the  legs  are  covered  with 
indistinct  darker  rings.     This  spider,  commonly  seen  on  fene- 
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ing  or  prostrate  t  inber  1  ke  tho^^e  of  the  sime  genni  mo\  e? 
sidewise  an!  backwaids  but  it  is  micb  moie  actne  than  T 
celer.  When  pursued  by  'm  enemy  1  ke  Attus  anl  Epeiia  it 
leaps  and  hangs  by  a  thiead  which  suppoits  it  m  the  an 
It  is  a  widely  difHised  species  T  cfilei  Hentz  la  also  a  widely 
distribute!  species  anlis  loun!  usually  on  blossoms  wheie 
it  remains  patiently  waiting  foi  D  ptern  othei  bmall  ln'^ect9 
and  even  b  itterflies  which  it  sec ues  with  amizug  muacular 
power," 

The  three  remainii^  genera  bekng  to  Latreille  s  gioup  of 
"  Wanderers,"  as  they  spin  no  web.     The  species  of  Doloinedes 


(Fig.  631, -from  Harris'  Correspondence)  wander  after  their 
prey,  making  no  web,  eseept  while  rearing  their  young,  and 
hiding  under  stones,  sometimes  diving  under  water ;  the  cocoon 
is  usually  orbicular,  and  is  caiTied  by  the  mother.  D.  lanceO' 
latua  Hentz  "is  always  fonud  near  or  on  water,  running  on  it 
with  surprising  agility,  preying  often  on  large  aquatic  insects. 
A.female  of  Dolomedes  was  twice  found  on  high  bushes  by  my 
&iend,  T.  W.  Harris,  in  Milton,  Mass.,  'on  a  large,  irregular 
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loose,  horizontal  web,  at  one  extremity  of  which  was  situated 
her  foUicle,  or  egg-bag,  covered  with  yonng.  The  parent  ap- 
peared watching  them  at  some  distance,'  This  spider'  can 
dive  and  stay  a  considerable  time  under  water,  to  avoid  its 
enemies.  It  was  found  in  March,  in  Alabama,  under  stones 
near  a  stream  of  water."  It  ranges  northwards  to  Massachu- 
setts, 

The  Tarantula  belongs  to  the  genus  Lycosa,  which  comprises 
lai-ge  stout  hairy  spidere,  with  large  cheliceves  and  moderately 
sized  fangs,  witli  the  fourth  pair  of  feet  the  longest  and  the 
third  pair  shortest.  The  species  make  no  web,  wandering  for 
their  prey,  and  hiding  under  stones.  They  frequently  make 
holes  in  the  ground  in  which  they  dwell,  spinning  at  the  orifice 
a  ring  of  silk  which  forms  a  consolidated  entrance  lilse  a  trap 
door.  The  cocoon  is  usually  orbicular,  and  is  often  carried 
about  by  the  mother,  while  the  young  are  borne  about  on  the 
back  of  her  abdomen.  (Ilentz.)  i.  tarantula  Linn,  is  tlie  cele- 
briited  Tarantula  of  Italy  and  Spain.  Its  bite  is  commonly 
supposed  to  produce  the  effects  termed  "larantism,"  but  Dr. 
Bergsoe  has  proved  that  tarantism  is  rarely  due  to  the  bite  of 
the  tarantula,  which  is  comparatively  harmless. 

The  Jjijcosa  fatifera  of  Hentz  is  said  by  him  to  be  bluish 
black,  with  the  cephalothorax  deeper  in  color  at  the  sides ;.  the 
cheliceres  are  covered  with  lufons  hairs,  and  have  a  red  eleva- 
tion on  their  outer  side  near  their  base  It  is  one  of  the  1  igest 
species  of  the  genus.  "This  formidable  species  dwells  in 
holes,  ten  or  twelve  inches  in  depth  m  !ij,ht  soil,  Mhu-h  it  digg 
itself;  for  the  cavity  is  always  proportionate  to  the  size  of  the 
spider.  The  orifice  of  the  hole  has  a  img  made  cbieflj  of  Mlk 
which  prevents  the  aoU  from  falling  in  when  it  rams  This 
Lycosa,  probably  as  large  as  the  Taiantula  ot  the  aouth  of 
Eui'ope,  is  common  in  Massachusetts  but  we  ha^e  n  t  heaid 
of  serious  accidents  produced  by  its  bite  Its  poison  bow 
ever,  must  be  of  the  same  nature  and  as  -muLnt      (Ilentz  ) 

In  the  leaping  spiders,  Salticus,  the  cephalothoiax  is  nsuiUy 
large,  square,  and  the  abdomen  is  o\al  cylindrical  Hentz 
says  that  they  wander  after  their  prey,  making  no  web,  but 
concealing  themselves  in  a  silken  valve,  for  the  purpose  of 
;  their  sliin,  or  for  hibernation.    The  Salticus  (Attus) 


>v  Google 


PBDIPALPI.  655 

ffimthai  45  of  Hent?  is  a  common  species  thiougliotit  the  United 
Stitos  It  18  pale  gray  hiin,  and  the  abilumen  is  llaLkish, 
withagia^ish  ingulai  band  edged  with  whitish  Heiitz  sajs 
that  it  IS  almost  domesticated  in  oui  houses  and  dwells  in 
tiaoks  around  sashes,  between  clapboaids,  etc  ,  and  may  be 
seeji  on  the  "iiiiiny  side  of  the  house,  and  in  the  hottest  places, 
Tiandeiing  m  seaieh  of  prey  It  motes  with  agilitj  and  ease, 
but  nwuilly  with  a  certain  leaping  giit  Befoie  leaping 

this  Attus  always  fixe=i  a  thread  on  the  point  fioni  which  it 
departb. ,  bj  this  it  is  suspended  m  the  an,  if  it  miss  its  aim, 
ind  it  IS  secure  against  falhng  fai  fiom  its  hunting  giouiids 
rhe=e  spuleis,  and  piobibly  all  otbei  species,  a  day  oi  two 
bcfyie.  they  change  their  skm,  make  i  tube  of  white  silk,  open 
at  both  ends  there  they  lemam  motionless  till  the  mcultmg 
time  aiiives  and  even  some  dajs  aftet  aie  seen  theie  btiU, 
pi^bably  lemaimng  in  a  secme  place,  foi  the  purpose  of  le- 
giinmg  stiength  and  activity  ' 


PEDIPALPI. 

Under  the  term  Pedipalpi  we  would  embrace  1 
Peclipalps  of  Latreille,  the  Solpugi'.'.s  and  Phalangids.  They 
all  agree  in  having  the  maxillary  palpi  great!}'  enlarged  and 
usually  ending  in  a  forceps,  and  the  abdomen  distinctly 
jointed,  with  the  end,  sometimes,  as  in  the  scoipions,  pro- 
longed into  a  tail.  In  the  retention  of  the  tail  in  some  of  the 
forms,  tlie  abnormally  enlarged  inajdllie,  the  jointed  cephalo- 
thorajt  and  abdomen,  which  in  the  scoi-pions  reminds  us  of  the 
Myriapods,  we  have  characters  which  place  the  Peclipalps  be- 
low the  true  spiders. 

SoLFUGiD^  Gervais.  In  this  group,  the  species  of  which 
ai'e  large,  hairy,  spider-like  animals,  the  cephalothoi-ax  is 
clearly  jointed,  and  the  abdomen  is  elongated  ;  respiration 
is  carried  on  by  trachete,  Solpuga  may  at  once  be  known  by 
the  enormous,  though  not  very  long,  maxillary  palpi.  S. 
araneoides  Pallas  inhabits  Southern  Kussia.  ;S.  (Galeodes) 
Americana  Say  inhabits  the  Southern  States. 
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Phalangid^  Gervais.  In  the  group  of  Harveet-men  the 
cephalothorax  ie  not  jointed ;  the  abdomen  is  short  and  thick, 
and  the  maxillary  palpi  end  in  a  simple  claw ;  the  mandibles 
are  well  developed  and  end  in  a  forceps.  The  legs  are 
extremely  long.  They  breathe  through  tracheee.  Tliey  occur 
about  houses,  especially  in  shady  places  and  in  woods  ^nd 


Pig.  6M. 

fields.  "They  are  carnivorous,  feeding  on  small  insects,  and 
are  said  to  be  especially  addicted  to  Aphis-eating."  (Wood.) 
The  genus  Phaldngium  has  no  spines  on  the  palpi,  and  has 
two  simple  eyes.  The  species  have  been  well  described  by 
Dr.  H.  C.  "Wood,  jr.  {Proceedings  of  the  Essex  Institute,  vol. 
vi),  some  of  whose  illustrations  appear  here,  so  that  the  spe- 
cies here  mentioned  can  be  easily  identified.     P.  dormtum  Say 
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(Fig.  632,  a,  female,  natural  size ;  b,  male,  natural  size ;  c, 
penis,  anterior  and  lateral  view,  enlarged)  has  been  fonnd  IVom 
northern  NewTork  to  Washington, 
When  handled  it  emits  a  drop  of  -. 
an  odorous  clear  fluid.  We  have 
found  it  frequently  in  Salem. 

P.  ventricosum  Wood  (Fig.  633, 
a,  trochanter ;  6,  femora  ;  c,  mandi- 
bles; d,  maxillary  palpus,  male? 
nataral  size)  is  widely  distributed 
in  the  United  States.  AcanthocJieir 
is  an  eyeless  genus  with  spiny  palpi. 
A.  ai-mata  Tellkanipf  is  found  in 
Mammoth  Cave.  In  Gonyleptes  the 
cephalothorax  ia  much  enlarged, 
and  overhangs  the  abdomen.  G, 
omatum  Say  (Fig.  63i,  male,  a, 
under  surface ;  6,  upper  surface, 
natara!  size ;  c,  penis)  is  found  in 
the  Southern  States ;  the  species  are  quite  n 
America. 


Q  South 


Under  the  name  of  Ar^etarlms  rotundatus  (Fig.  635)  Mr. 

Scudder  describes  a  fossil  Pedipalp,  which  seems  to  be  "allied 

a       to  the  Phalanyidm  and  to   the 

Phrynida.       In  its  fiagmentary 

state  one  cin  scarcelj   judge  with 

certainty  of  its  exact  relationship 

■   The   airangement  of  the  legs  ac 

cords  well  with  both  f^mllles     The 

broad  ittichment  of  the  thoiax  to 

the  abdomen  is  a  Philangi  Hn  ehai 

acterist  c  whlethe  size  ind  shape 

of  the  abdomen  the  numbei  of  the 

"  *  abdominal  segments  and  the  crowd 

ed  stite  of  the  central  portions  of 

the  basal  ones,  indicate  closer  afflnitits  to  the  FhtynidK 


Phktnid^  Sundeval.     Whip- scorpions.    In  thia  group  the 
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anterior  pair  of  legs  arc  very  long  ami  slender,  being  rnncb 
smaller  than  tlie  others,  while  the  maxillary  palpi  ai-e  very 
c  are  eight  simple  eyes,  and  the  abdomen  is  eleven 
to  twelve-jointed,  while  there  are  two  pairs  of 
I  stigmata,  and  they  also  breathe  by  lungs.  Phry- 
I  nus  is  at  once  known  by  th«  eseeasively  long, 
I  whip-like,  multiai-ticnlate  fore  lega,  which  ap- 
I  parently  perform  the  office  of  antennte ;  the  body 
s  short  and  broad,  and  has  no  appendage  to  the 
\  abdomen.  P.  reniformis  Fabr.  is  fourteen  lines 
long,  and  is  found  in  Brazil.  P.  asperatlpes  Wood 
ill,  1.35  occurs  in  Lower  California  Ho  species  occui 
in  the  United  States.  The  genua  Thelyphonus  is  knonn  by 
the  oblong  body,  ending  usually  in  a  slendei  minv  jointed 
filament,  T.  caudatus  Fabr.  is  liffceen  lines  long,  and  luhnbit^ 
Java.  T.  giganteus  Lucas  occurs  iu  the  South  western  States 
and  in  Mexico. 


Cheknetid^e  Menge.     (Pseudo-scorpiones  Latreille.)     'i'lie 
False-scorpions  are  at  once  known  by  their  lai'ge  maxillary 
palpi  like  the  scorpion's  claw.     The  abdomen  is  eleven -join  ted, 
flattened,  without  any  appendage,  and 
the   living    forms    are    minute ;     they 
)  breathe  by  traeheEe.     They  are  found 
running  about  dusty  books  and  in  dark 
places  and  feed  on  mites   and   Psoci. 
They  are  often  found  attached  to  the 
leg  of  some  fly  or  other  insect  by  which 
they  Tie  tnnaported  about.     "The  fe- 
male chelifer  bears  the  eggs,  seventeen 
m  numbei ,  m  a  little  bunch  under  her 
Fig  am  abdomen  near  the  opening  of  her  sex- 

ual oigans  Menge  has  obseiied  the  Pseu do- scorpions  cast 
then  skin  m  a  light  web  mide  foi  tbnt  purpose.  The  little 
animal  lemimed  flve  da>s  m  the  -web  after  it*  metamorphosis, 
and  did  not  lasume  its  dark  colois  for  four  weeks.  Three 
months  iffei  it  letumed  to  the  same  web  for  hibernation. 
Menge  clesciibea  eijit  species  ftom  the  Prussian  Amber,  be- 
longing to  geneii  still  Ining,  and  Corda  one   (Microlabris 
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Sternbei^i)  from  the  coal  formation  in  Bohemia,  one  inch  long. 
Scliiiidte  has  found  a  curious  blind  species  in  the  caves  of 
Adelaburg,  and  it  is  very  probable  that  a  closer  examination 
of  tlie  Kentucky  caves  will  give  a  similar  American  species." 
(Hagen.)  In  Okemes  there  ai-e  no  eyes.  O.  Sanboi-ni  Hagen 
is  foand  in  Massachusetts; 

In  Gkdifer  there  are  two  eyes.  C.  cancroides  Linn.  (Fig. 
636,  enlarged)  is  dai-k  brown,  with  many  short  spines  on  the 
thorax.     It  occtits  in  Massachusetts  and  Illioois. 


ScoKPioNiD^  Latreille.  The  Scorpions  are  well  known  by 
the  immense  forceps-like  maxillse,  and  the  long  tail  continu- 
ous  with    the    thorax,    and    end- 

g  in  a  powerful  sting,  in  which 

lodged  a  poison  sac.     The  body 

more  distinctly  divided  into  seg- 
ments than  any  other  Araohnids, 
and  hence  the  scorpions  bear,  as 
Gerstaecker  suggests,  a  strong 
analogy  to  the  Myriapods.  The 
genus  Scorpio  is  restricted  to  those 
species  which  have  six  ocelli,  B. 
Alknh  Wood  is  our  onh  Noith 
American  species  and  it  found  n 
Lovvei  California  Our  othei  spo 
cies  are  mostlj  comprised  in  the 
genus  Bu-th-ua  which  has  eight 
ocelli.  B  Catohmanus  Beimois 
(Fig.  637)  ranges  from  the  South 
em  Atlantic  States  through  Texas 
northnatd  into  feoithein  Kansas 
in  propoition  to  then  size  their  age,  the  state  of  irritation  tliey 
may  be  in  and  the  temperature  of  the  climate  in  wliich  they 
reside  The  wounds  howeier  e\  en  of  the  largest  species  are 
rarely  fatal      (Moqnin  Tandon  ) 

Messis  Meek  and  Worthen  have  described  (Palffiontology 
of  the  Illinois  Geological  Sun-ey,  iii,  p.  560)  two  fossil  scor- 
pions from  the  lower  part  of  the  coal  measures  of  Illinois, 
which  are  as  highly  developed,  and  hear  a  very  close  resem- 


Fig.  esT. 
Scorpions  are  dangerous 
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blance  to  the  living  species.  The  Eoscorpion  carbonaHus  of 
Meek  and  Worthen  is  said  by  tliem  to  closely  resemble  Butlnia 
hirsutus  from  California.  The  other  foasi!  scorpion  is  the  Mor 
zonia  Woodiana  M.  and  W.,  which  differs  fi'om  any  known 
living  forms  in  not  having  any  lateral  eyes.  Very  different 
and  belonging  to  a  much  more  degi'aded  and  embryonic  type 
is  the  Cydophthalmua  BucMandi  from  the  Coal  Measures  of 
Bohemia,  in  which  the  tail  is  continuous  with  the  body,  being 
unusually  thick. 


AC  AEIN  A. 

The  Mites  differ  from  other  Arachnids  by  their  oval  or 
rounded  bodies,  which  are  not  articulated,  tiie  cephalothorax 
being  merged  with  the  abdomen  ;  the  month-parts  are  adapted 
either  for  biting  or  sitcking,  and  they  breathe  by  trachese, 
They  are  usually  minute  in  size ;  the  ticks,  which  are  some- 
times half  an  inch  in  length,  comprising  the  largest  forms. 
They  appear  first  in  geological  history  in  the  Prueaian  Amber, 
where  species  of  Trombidium  and  Hydracha  occur. 

Bdellid^  Duges.  This  inconsiderable  family  is  represented 
by  small  mites  with  long,  five-jointed  maxillary  palpi,  and  from 
two  to  six  ocelli,  which  are  sometimes  wanting.  The  limbs 
are  long  and  thick.  The  yoimg  closely  resemble  the  adults. 
The  genus  Bdella  has  legs  of  nearly  equal  length.  B.  lofigi- 
comis  Linn.,  an  European  species,  is  scarlet  red,  with  four 
ocelli,  and  is  half  a  line  in  length. 

Trombidid^  Leach.  The  species  of  this  family  are  red 
mites,  with  either  claw-like  or  style-like  maxillary  palpi,  and 
short  mandibles,  with  the  terminal  joints  scissor-like  and  op- 
posed to  each  other.  The  'genus  Tetranychus  has  slender  style- 
like maxillffi,  and  two  ocelli.  The  two  fore  pair  of  legs  arise 
at  a  long  distance  from  the  hind  ones,  the  first  pair  being  the 
longest.  T.  telaHus  Linn,  the  little  red  mites  of  onr  hot- 
houses spin  webs  on  rose  leaves.  It  is  yellowish,  with  two  red- 
dish yellow  spots  on  the  sides,  and  is  one-half  a  line  long. 
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It  may  be  killed  by  showering  sulphur  over  the  leaves.  In 
Europe  it  is  found  on  the  linden  tree.  The  young  of  this  spe- 
cies, according  to  Ciaparede,  passes  through  an  Ixodes-like 
stage,  as  regards  the  mouth-parts,  for  this  reason  we  place  the 
IxodidcB  below  them. 

Htdkachnid«  Sundeval.  The  Water-mites  are  known  by 
having  the  masillary  palpi  short,  with  five  terminal  hooks,  or 
bristles,  at  the  end.  The  legs  gradually  increase  in  length,  the 
hinderraost  pair  being  longest ;  they  are  ciliated,  with  two 
claws.  There  are  two  ocelli.  TTiese  mites  swim  in  fresh  and 
sometimes  salt  water,  and  are  seen  rnnning  over  water-plants. 
The  young  diifer  so  much  from  the  adults  that  they  were  de- 
scribed by  Audouin  under  the  name  of  Achlysia.  In  Hy- 
dradnia  the  mandibles  are  needle-shaped,  and  the  third  joint 
of  the  maxillje  is  the  longest.  The  body  is  oval,  with  the 
limbs  adapted  for  swimming,  and  there  are  two  eyes.  Hy- 
drachna  concharum  is  parasitic  throughout  life  on  tlie  gills  of 
fresh  water  mussels.  Others  are  parasitic  during  early  life  on 
fresh  water  Hemiptera  and  Coleoptera. 

In  At<Me  the  body  is  oval,  solid  and  corneous.  Tlie  mandi- 
bles end  in  a  stout  curved  claw,  and  the  five-jointed  maxillary 
palpi  end  in  an  acute  point.  The  species  are  red  in  color  and 
live  in  flowing  streams  ;  when  in  their  early,  and  in  some  cases 
their  adult  stages,  they  are  parasitic  in  the  gills  of  mussels, 

IxoDiD.^!:  Leach,  The  Ticks  are  mites  of  gigantic  size,  with 
bodies  of  a  leathery  consistence.  The  three  to  four-jointed 
maxillfe  are  small,  not  reaching  beyond  the  beak.  The  man- 
dibles iwe  saw-like,  being  covered  towards  the  end  with  teeth, 
with  from  two  to  four  terminal  hooks,  and,  with  the  large 
spatulate,  dentate  "glossoide"  of  the  maxilke,  form  a  beak 
which  the  tick  pushes  into  the  skin  of  its  host.  The  ocelli  are 
often  wanting,  and  the  logs  arc  slender,  with  two  claws, 
and  in  the  young  a  iJistinct  membranous  foot-pad.  The 
recently  hatched  young  (Ilg.  638,  a,  glossoide  ;  b,  mandibles  ; 
c,  maxillary  palpi ;  e,  adult  gorged  with  blood)  is  six-footed, 
the  legs  being  very  long,  and  the  head  and  mouth-parts  are 
much  lai^er  in  proportion  to  the  rest  of  the  body  than  in  the 
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adult,  while  the  tripartite  division  of  the  body  is  very  distinct, 
the  tliorax  being  distinct  from  the  head  and  aiKlomen. 

The  genus  Argas  closely  resembles  Ixodes.  Gerstacclier 
states  that  the  Argaa  Persians  Fisher  is  very  annoying  to  tfav- 
ellers  in  Persia,  Travellers  in  the  tropics  speak  of  the  in- 
tolerable torment  occasioned  by  wood  ticks,  Ixodes,  which, 
occurring  ordinarily  on  shrubs  and  trees,  attach  themselves  to 
till  sorts  of  reptiles,  beasts  and  cattle,  and  even  man  himself 
as  he  passes  by  within  their  reach.  Sometimes  eases  fall 
within  the  practice  of  the  physician  who  is  called  to  remove 
the  tick,  which  is  found  sometimes  literally  buried  under  the 
skin.  Mr.  J.  Staufter  wi-ites  me,  that  "  on  June  23d  the  daugh- 
ter of  Abraham  Jackson  (colored),  playing  among  the  leaves 
in  a  wood,  near  Springville, 
Lancaster  County,  Peiin.,  on 
her  return  home  complained 
of  pain  in  the  arm.  No  at- 
tention was  paid  to  it  till  the 
next  day,  when  a  raised  tu- 
mor was  noticed,  a  small 
portion  protruding  through 
the  skin,  apparently  like  a 
splinter  of  wood.  The  cliild 
was  talien  to  a  physician 
who  applied  the  forceps,  and 
after  considerable  pain  to  the 
child,  and  labor  to  himself,,  extracted  a  species  of  Ixodes, 
nearly  one-quarter  of  an  inch  long,  of  aii  oval  form,  and  brown 
mahogany  color,  with  a  metallic  spot,  like  silver  bronze,  cen- 
trally situated  on  the  dorsal  region."  This  tick  proved,  front 
Mr.  Stanffer's  figures,  to  be  withoat  doubt,  Ixodes  unipunctoia 
Pack.  (Plate  11,  fig.  H,  enlai^ed).  It  has  also  been  found  in 
Massachusetts  by  Mr.  F.  G.  Sanborn.  The  Ixodes  alhipictua 
Pack.  (Fig.  638,  adult  golfed  with  blood,  and  the  six-footed 
young,  with  the  mouth-parts  of  the  young  enlarged,  and  d,  a 
foot  showing  the  claws  and  sacking  disc),  was  discovered  by 
Mr.  W.  J.  Hays  in  great  numbers  on  a  moose  which  had  been 
partially  domesticated.  The  females  lay  their  eggs  from  the 
first  of  May  until  the  25th  of  June,  the  '^  eggs  being  forced  out 


Fig.  638. 
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ill  large  massea."  "On  the  3d  of  July  tlie  entire  mass  of  eggs 
seemed  to  hatch  out  at  once,  the  shell  opening  like  a  clam  and 
releasing  a  six-legged  insect."  (Hays.)  The  opening  of  the 
oyiduct  is  just  behind  the  head,  between  the  anterior  pair  of 
feet,  so  that  the  eggs  appear  as  if  ejected  from  the  month. 

Another  species  is  the  licodes  bovis  (Plate  11,  fig.  10),  the 
common  cattle  tick  of  the  Western  States  and  Central  Amei-ica, 
which  is  allied  to  the  European  I.  rieinus.  It  is  very  annoying 
to  horned  cattle,  gorging  itself  with  their  blood,  though  by  no 
means  confined  to  them  alone,  as  it  lives  indifferently  upon  the 
rattles nalie,  the  iguana,  small  Hiammals,  and  undoubtedly  any 
sort  of  animal  that  brushes  by  its  lurking-place  in  the  forest. 
It  is  a  reddish,  coriaceous,  flattened,  seed-like  creature,  with 
the  body  oblong  oval,  and  contracted  just  behind  the  middle. 
When  fully  grown  it  measures  from  a  quarter  to  half  an  inch 
in  length.  We  have  received  it  from  Missouri,  at  the  hands 
of  Mr.  Riley ;  and  Mr.  J.  A.  McNiel  has  found  it  very  abun- 
dantly on  homed  cattle,  on  the  western  coast  of  Nicaragua. 

GamasidjE  Leach.  These  mites  have  scissor-like  mandibles, 
free  maxilla,  with  joints  of  equal  length,  and  hairy  legs  of 
similar  size  and  foiin,  while  the  ocelli  are  obsolete.  They  live 
pai-asitically  on  the  bodies  of  other  animals.  The  genus  Oam- 
asus  has  long  mandibles,  with  curved,  five-jointed,  acutely 
pointed  maxillary  palpi ;  the  body  is  oval,  flattened,  tlie  skin 
dense,  and  the  first  and  last  pair  of  legs  are  somewhat  longer 
than  the  middle  ones.  G.  cole<^trcUorum  Linn,  is  clear,  red- 
dish yellow,  and  about  a  third  of  a  line  long.  It  occurs  in 
Europe  on  beetles,  especially  species  of  Geotrupes  and  Necro- 
phorus.  The  same,  or  a  closely  allied  species,  is  fonnd  in  this 
country.  Uropoda  vegetans  DeGeer,  a  similar  form,  also  lives 
on  beetles.  The  genus  DermoMyasua  has  shorter  jointed  max- 
illary palpi  than  in  Gamasus.  D.  avium.  Duges  lives  on  birds, 
and  D.  pipistrellcB  Gervais  on  bats.  In  Pteroptua  the  terminal 
joint  of  the  maxillffi  is  very  long.  Ft.  vespertiHonis  Dufour  is 
a  parasite  of  the  bat. 

Oribatid^  Ntcolet.  In  these  mites  the  body  is  veiy  hard 
and  homy.    The  four-jointed  maxillaiy  palpi  are  short,  with 
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the  first  joint  very  lai-ge,  forming  a  toothed  eating  sui'face. 
The  ocelli  are  neai-ly  obsolete,  and  the  legs  have  from  one  to 
three  claws.     The  cephalothorax  has  generally  two  wing-lOie 
projections,  and  two  or  three  cnp-shapod 
pcdicellated  stigmata  on  the  edge.     They 
generally  live  on  vegetable  matter.     In 
Oribates  the  side  of  the  cephalothorax  is 
produced  often  into  wing-like   processes, 
witli   the    abdomen    orbiculai',   flattened, 
sometimes    emargiiiate.      The    European 
0.  alatus'  Hermann   is    smooth,  blacliish 
Fig.  689.  brown,  and  lives  under  moss.    In  Nothi-uB 

the  body  is  elongated,  somewhat  quadi-angular,  and  has  no 
lateral  expansions,  while  the  legs  are  stout,  with  tripartite 
claws.  We  have  observed  an  undescribed  species  of  this  genus 
sucking  the  eggs  of  the  canker-worm  in  Salem.  It  may  be 
called  Nothrua  ovivorus  (Fig.  639).  It  is  reddish  brown,  with 
a  dense  hard  body,  with  the  edge  of  the  abdomen  expanded 
evenly,  and  with  three 
slender  capitate  processes 
in  the  cephalothorax. 

AcAEiD^.  This  family 
comprises  the  true  mites, 
which  have  soft,  thin- 
skinned  bodies,  with 
either  scissor  or  style-like 
mandibles,  the  latter  form- 
ing a  retractile  borny 
tube.  The  maxilla;  are 
obsolete,  as  well  as  the 
ocelli.  The  claws  ai'e 
^'^-  '■*"•  sometimes  provided  with 

a  sucker.  Tlie  members  of  this,  and  the  following  groups, 
are  among  tlie  most  lowly  organized  of  articulates,  and  are 
found  living  parasitically  on  the  skin  of  other  ivnimals,  or 
buried  within  their  integuments,  while  certain  acari  have 
been  detected  within  the  lungs  and  air  passages,  the  bloodves- 
sels and  the  intestinal  canals  of  vertebrate   animals.    The 
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a  is  remarkable  for  having  the  maxillse  very  large, 
and  like  a  pair  of  legs,  with  the  ends  tripartite,  tiie  outer 
division  being  curved  and  clawlike,  while  the  two  innermost 
are  slender  lobes  pectinated  on  the  inner  side ;  the  mandibles 
are  style-like.  A  European  species  (Fig.  640)  feeds  on  Cheese- 
mites.  It  is  tlionght  by  Mr.  R.  Beck  that  another  species  of 
Cheyletus  is  parthenogenous,  as  "he  obtained  several  genera- 
tions IVom  the  first  individual,  without  the  intei-vention  of  a 
male."  (Science-Gossip,  1869,  p.  7.)  Mr.  J.  H.  Gregory,  of 
Marblehead,  Mass.,  has  found  a  species  of  this  genus,  which  we 
may  call  Cheyletus  semlnlvorus  (Pl&te  11,  fig.  6).  It  injured  the 
seeds  of  the  cabbage  stored  up  during  the  winter  by  sucking 
them  dry.  The  genua  Tyrocjlyphua  is  known  by  the  body  being 
elongated  oval,  with  scissor-like  mandibles,  and  outstretched 
four-jointed  feet,  with  a  long  stalked  sucking  disc  at  the  end. 
T.  domesticus  DeGeer  is  in  Europe  common  in  houses. 

Many  people  have  been  startled  by  statements  in  newspapers 
and  more  authoritative  sources,  as  to  tlie  immense  numbers  of 
sugar  mites,  T.  saccharS  (Fig.  641),  found 
in  unrefined  or  raw  sugai'.  According  to 
Professor  Cameron,  of  Dublin,  as  quoted 
in  the  "Journal  of  the  Franklin  Insti- 
tute," for  November,  1868,  "Dr.  Hassel 
(who  was  the  first  to  notice  their  general 
occurrence  in  the  raw  sugai-  sold  in  Lon- 
don) found  them  in  a  living  state  in  no 
fewer  tlian  sixty-nine  out  of  seventy-two 
samples.  He  did  not  detect  them  in  a 
single  specimen  of  refined  sugai-.    In  an  ^'^'  '''^^' 

inferior  sample  of  raw  sugar,  examined  in  Dublin  by  Mr. 
Cameron,  he  report's  findmg  five  hundred  mites  in  ton  grains 
of  sugar,  so  that  in  a  pound's  weight  occurred  one  hundred 
thousand.  They  appear  as  white  specks  in  the  sugar.  The 
disease  known  as  grocer's  itch  is,  undoubtedly,  due  to  the 
presence  of  this  mite,  which,  like  its  ally  the  Sarcoptea,  works 
its  way  under  the  skin  of  the  hand,  in  this  case,  however,  of 
cleanly  persons. 

Closely  allied  to  the  preceding  is  the  Cheese-mite,  T.  siro 
Linn.,  which  often  abounds  in  newly  made  cheese.     Lyonnet 
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states  that  during  summer  this  mite  is  viviparous.  T.  farinm 
DeGeer,  as  its  name  indicates,  is  found  in  flour.  Other  speciea 
Lave  been  known  to  occur  in  ulcers. 

We  figure  the  larva  of  the  European  Typlilodroinus  pyri 
(Plate  11 ,  flg.  4)  the  adult  of  which,  according  to  A.  Seheaten, 
is  allied  to  Tyroglyphus,  and  lives  under  the  epidermis  of  the 
leaves  of  the  pear.  There  are  but  two  pairs  of  legs  present, 
and  the  body  is  long,  cylindrical  and  worm-like.  Fig.  5,  plate 
11,  represents  the  four-legged  larva  of  another  species  of 
Typhlodromus. 

The  Itch  mite  belongs  to  the.  genus  Sarcoptes,  in  which  the 
body  is  rounded  ovate,  with  needle- like  mandibles,  and  with 
short  three-jointed  legs.  The  febiale  differs  il'om  tbe  male  in 
having  the  two  hinder  pail's  of  legs  only  partially  developed, 
and  ending  in  a  long  bristle.  S.  scahiei  Linn.  (Plate  11 ,  fig. 
7,  female)  was  first  recognized  by  an  Arabian  author  of  the 
twelfth  centui-y  as  the  cause  of  the  disease  which  results  from 
its  attacks.  It  buries  itself  in  the  skin  on  the  more  protected 
parts  of  the  body,  forming  minute  galleries,  by  which  its  pres- 
ence is  detected,  and  by  its  punctures  maintains  a  constant 
irritation. 

Other  species  are  known  to  infest  tlie  eat,  dog  and  swine. 
They  are  best  destroyed  by  the  faithful  use  of  sulphur  oint- 
ment. Various  species  of  an  allied  genus,  Dermatodectes,  live 
in  galleries  on  different  species  of  domestic  animals ;  thus  D. 
equi  lives  in  the  skin  of  the  horse,  D.  bovis  in  cattle,  and  I). 
ovis  in  sheep.  Various  Sarcoptids  occur  on  birds ;  among 
them  are  species  of  Dermaleidius.  On  March  6th,  Mr.  C. 
Cooke  called  my  attention  to  certain  female  mites  (Plate  11, 
flg.  1)  which  were  situated  on  the  naiTow  gi'oove  between  tlie 
main  stem  of  the  barb  and  the  outer  edge  of  the  bai'bules  of 
the  feathers  of  the  Downy  Woodpecker,  and  subsequently  we 
found  the  other  forms  indicated  in  Plate  11,  figs.  2  and  3,  in 
the  down  under  the  feathers.  These  long  worm-like  mites  are 
probably  the  females  of  the  singular  male  Saiieoptes-like  mite, 
represented  by  Figs.  2  and  S  of  the  plate,  as  they  were  found 
on  the  same  specimen  of  woodpecker  at  about  the  same  date. 

The  female  (though  there  is  probably  a  still  earlier  hesapo- 
dous  stage)  of  this  Sarcoptid,  which  we  may  call  Dermaleichus 
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pici-pubescentis,  has  an  elongated,  oblong,  flattened  body,  with 
four  abort  legs,  provided  with  a  few  bristle-liko  hairs,  and  end- 
ing in  a  stalljed  ancker,  by  aid  of  which  the  mite  is  enabled  to 
w^k  over  smooth,  hai'd  surfaces.  The  body  is  squai-e  at  the 
end,  with  a  slight  median  indentation,  and  fom-  long  briatles  of 
equal  length.  They  remained  motionless  in  the  gi'oove  on  the 
bai-b  of  tlie  feather,  and  when  removed  seemed  very  inert  and 
sluggish.  The  male  (Plate  11,  flg.  3)  is  a  most  singular  form, 
its  body  being  nidely  ovate,  with  the  head  sunken  between  the 
fore  lega,  which  are  eonaiderably  smaller  than  the  second  pair, 
while  the  thii'd  pair  are  twice  as  lai^e  as  the  second  pair,  and 
directed  backwards,  and  the  fourth  pair  are  veiy  small,  not 
reaehing  the  extremity  of  the  body,  which  is  deeply  cleft,  and 
aapporta  fbm"  long  bristles  on  each  side  of  the  cleft,  while  otlier 
briatles  ai'c  attached  to  the  legs  and  body,  giving  the  creature 
a  haggard,  unkempt  appearance.  The  genital  armature  is 
situated  between  the  largest  or  third  pair  of  legs.  A  preced- 
ing stage  of  this  mite,  which  may  be  called  the  pupa,  is  repre- 
sented on  Plate  11,  Sg.  2.  It  (all  the  figures  of  this  sarcoptid 
being  drawn  to  one  scale  by  Prof.  A.  M.  Edwards, 
and  magnified  one  hundred  and  fifteen  diameters) 
looks  somewhat  like  the  adult,  the  body  being  shorter  . 
and  broader,  but  without  any  genital  armature. 

"We  flgare  on  Plate  11,  figs.  8  and  9,  gi'eatly  en- 
larged, a  most  remarkable  mite,  discovered  by  New- 
port on  the  body  of  a  larva  of  a  wild  bee,  and 
described  by  him  under  the  name  of  Heteropiis  i>i 
trieosus.  Fig.  8,  in  the  plate,  represents  the  bo<ly 
of  the  fliUy  formed  female.  In  this  stE^e.  it  reminds  us  ^is-  a^- 
of  Demodex  and  the  Tardigradea.  After  attaining  this  form 
its  small  abdomen  begins  to  enlarge  until  it  assumes  a  globu- 
lar form  (Plate  11,%.  9)  and  the  mass  of  mites  look  like  little 
beads.  Mr.  Newport  was  unable  to  discover  the  male,  and 
thought  that  this  mite  was  paithenogenous.  Another  singular 
mite  is  the  Demodex  folliculorum  (Fig.  642),  which  was  dis- 
covered by  Dr.  Simon,  of  Berlin,  buried  in  the  diseased  foUi- 
clea  of  the  wings  of  the  noao  in  man.  It  is  a  long,  slender, 
worm-like  form,  with  eight  short  legs,  and  in  the  larval  atate 
has  six  legs.     This  singular  form  is  among  the  lowest  and 
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most  degraded  of  the  order  of  Arachnids.  It  will  be  seen  that 
the  adult  Demodex  retains  the  elongated,  worm-like  appear- 
ance of  the  larvte  of  the  higher  mites,  such  as  Typlilodvomus. 
This  is  an  indication  of  its  low  rank,  and  hints  of  a  close  rela- 
tionship to  the  Tardigrades. 

Takdigkada  Doyere.  (Arctisca).  The  Tardigrades,  or 
Bear  animalcules, "referred  by  some  to  the  worms,  were  consid- 
ered as  mites  by  0.  F.  Miiller  in  1785,  and  a  species  was  de- 
sci'ibed  by  him  under  the  name  of 
Acarus  ursellus.  They  have  also  been 
refen-ed  to  the  Rotatoria  by  Diijardin, 
and  wei-e,  by  Sclwltze,  considered  as 
parasitic  Entoraostraca  allied  to  Le*> 
niea.  With  Miiller  we  would  consider 
them  as  insects  belonging  to  the  Aea- 
rina,  and  venture,  after  studying  Clapa- 
rede's  admirable  work,  "Studien  an 
Acarideu,"  containing  an  account  of 
the  genus  Myobia,  to  consider  the  Tar- 
,  digrades  as  a  family  of  mites.  In 
fonn,  as  indicated  by  the  accompanying 
figures,  copied  ft'om  Doyere's  valuable 
memoir,  they  ai'e  essentially  mites,  and 
allied  in  form  to  Demodex  and  He- 
teropus,  though  in  their  intenial  organi- 
zation differing  from  all  other  insects 
in  being  true  hermaphrodites.  Miiller  observed  that  they 
moulted  their  skins.  Tlie  mouth  is  adapted  for  sucking, 
with  style-like  mandibles  like  those  of  Myobia.  There  are  tw-o 
ocelli,  and  the  worm-like  body  is  cylindrical,  consisting  of  four 
thoracic  segments  behind  the  head,  bearing  four  pairs  of  short, 
thick  legs,  ending  in  three  or  four  claws  (in  these  characters 
reminding  as  of  the  Peripatus,  a  worm  with  a  tai-ge,  fleshy 

Explanation  of  PlAIB  11.— rio.  1,  DermtUeichaa  piai-pubesaeiitis  Pack.,  ft- 
msle,  Ftg,  a,  jfoiine  male.  TlO.  3,  attnlt  male.  Fra.  *,  larya  of  JYffiftJoiirDinBs 
PUri  SoliBUten  (after  Scheuten).  Fm.  S,  larva  of  Hoothflr  speciea  of  T^Modromaa 
(atler  Scheiilen). .  FiO.  6,  Cheylettia  semimvorua  Pack.  Fio.  7.  Sarcoptes  soaiici 
DeGeer  (after  Gevvais).  Fia.  8,  Heternjma  ventricmtas  Newjiort,  folly  Ibrmed  fB- 
niale.  Fig.  9,  Kravid  fBmale  of  the  aanie  (after  Newport).  Fig.  10,  Ixodes  bovia 
Btley.    FiO.  11,  Ixodes  imlpmu^taFRKk.    All  the  flgiu'ee  are  enliugea. 


Fig.  043. 
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leg-like  process  attached  to  the  aides  of  each  ring  of  tlie  body 
and  ending  in  a  pair  of  claws).  In  size  tliey  ai'e  microscopic 
and  live  in  standing  water  among  plants,  and  like  the  Eota- 
toria  revive  after  being  apparently  dead  and  dried  up.  They 
were  called  Tar<]igi-ade8  from  their  excessively  slow  motions. 
The  eggs  are  very  laj^e  and  are  laid  by  the  parent  after  the 
last  moult ;  the  young  is  bom  with  its  full  complement  of  legs, 
and  moults  several  times  before  arriving  at  maturity.  The 
eggs  of  some  genera  are  smooth,  while  those  of  Maci'obiotus 
are  spherical  and  covered  with  little  knoi>-like  projections. 

Milnesium.  tardigradum  Schrank  (Fig.  643,  I,  mouth-parts  ; 
b,  alimentary  canal ;  ov,  ovary)  is  a  flftli  of  a  line  long ;  while 
Emydium  teatudo  Doy6re  (Fig.  644,  rai^nified  one  hundred 
and  twenty  times)  is  another  European  species.  None  have 
yet  been  noticed  as  occuiTing  in  this  country. 


Emydium  testudo. 
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OEDEK   irr.     MYEIAPODA. 

The  Myriapods  are  readily  known  by  their  long,  cylindrical 
or  somewhat  flattened  bodies,  which  are  composed  of  from  ten 
(counting  the  head  as  one)  to  over  two  hnndi'ed  rings.  The 
head  is  free  from  the  rest  of  the  body,  and  is  much  like  that 
of  insects,  while  the  thoracic  rings  are  scarcely  distinguishable, 
either  in  form  or  Wie  chai-acter  of  their  appendages,  fi'om  the 
numerous  abdominal  rings,  so  that  the  head,  instead  of  being 
soldered  to  the  thorax  as  in  the  spiders,  is  here  ft'ee,  while 
the  thorax  is  merged  in  the  abdomen. 

The  head  of  Cermitia  shows  how  closely  the  highest  Myrii 
pod  agreei  with  the  mfccts  The  lew  (iixteen)  segments 
composing  the  body  (counting  the  heid  is  one)  ,  the  l^Ige 
compound  eyes  tlie  long  filifoim  antenn'E  and  well  de\ eloped 
palpi  faithei  show  the  close  relationship  of  this  form  to  the 
insects  The  habits  of  this  genus  also  remind  us  of  the  spi- 
ders, as  they  aie  piedaceous  ind  aie  said  to  leap  aftei  their 

In  the  Myiiapods  generally  the  mouth  parts  aie  of  the  same 
nnmler  anl  follow  eich  othei  m  the  same  older  as  in  the 
nsects  Th  s  m  advance  of  the  month  tlieie  are  fiist  the 
©cell  a  1  nmedi^tel^  behind  them  the  antenme,  behind 
the  no  tl  a  0  the  mandibles,  the  maxillte  with  their  pilpi,  and 
tl  e  1  b  al  p  li  As  eich  of  these  organs  is  lepresented  bj  an 
ele    ental  r    g  we  have  at  lea^t  five  segments  in  the  !]e^d 

In  the  enb  yo  of  Julus  the  indiments  of  the  flist  pan  of 
legs  a  e  too  iboited,  and  thus  the  fiist  thora<.!c  iing  beais 
no  legs  n  a  1  lit  life  The  legs  are  composed  of  a  i-oxi,  i 
fe  nu     a  1 1  a  and  a  tiisus   is  in  the  highei  insects 

As  show  Ij  Newpoit  the  nenous,  digestne,  respiratory 
anl  eiroluctie  systems  \erv  closelj  rcjemble  those  of  the 
Iar-(  Ee  of  t     a     1        th         t        1  form  of  these  animals 

Ne-np    t    tat      tl    t  th     n  jstem  of  Mjiiapods  ap- 

proache  th       rati     tj     f  ts  foimation  to  that  ot 

the  An  1  1  th  tl  t  f  th  1  re  of  insects.  ",In  the 
Chilopod     t  h     th   f   m    f  a  d    1 1     ord  connected  by  large 
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ganglia  in  each  segment,  as  in  most  of  the  Anneiida,  Crusta- 
cea and  Inaecta ;  but  in  the  vermiform  CMlognatha,  which 
former  researches  have  proved  to  me  are  most  neai-ly  con- 
nected to  the  Annelida,  the  two  parts  of  this  double  cord,  are 
so  closely  united  laterally  as  to  appear  like  a  single  cord  that 
gives  off  a  multitude  of  smalt  nervous  trunks  at  its  sides 
throughout  its  whole  length,  but  without  distinct  ganglionic 
enlargements  at  their  origin."  The  brain  ia  "composed  of  at 
least  four  paii's  of  ganglia." 

The  digestive  system  comprises  the  long,  tubular  salivary 
glands,  of  which  two  are  found  on  each  side  of  the  oisophagus 
and  stomach,  opening  by  a  long  excretory  duct  into  the  mouth ; 
and  Professor  Leidy  has  described  two  others  which  are 
placed  on  each  side  of  the  ceaophagiis,  and  are  pyriform,  con- 
glomerate, and  cellular  in  structure.  Alio  the  long  intealinal 
canal  which  is  much  as  described  in  the  higher  insects  ;  while, 
as  in  JliIus,  according  to  Leidy,  "at  the  termination  of  the 
proVentricuhia,  there  opeu  two  biliary  tubes,  and  from  it,  sur- 
rounding the  commencement  of  the  ventriculua,  is  suspended 
a  broad,  white,  opaque,  letieulatod  band,  apparently  composed 
like  the  rela  adipota  of  insects." 

The  circulatory  system  is  of  a  much  lower  type  than  in 
insects,  and  in  Julus  it  approaches,  accordmg  to  Newport,  by 
its  rudimentai'y  development  that  of  the  worms.  The  vascular 
system  consists  of  a  dorsal  vessel,  or  heart,  with  very  numerous 
separate  chambers,  almost  equal  to  the  segments  of  the  body, 
which  connects  with  another  system  of  vessels  lying  on  the 
under  side  of  the.  body  between  the  alimentary  eanat  and  the 
nervous  cord.  This  plexus  of  vessels  thus  forms  "a  vaaciilai- 
collar  around  the  anterior  part  of  the  alimentary  canal."  "At 
each  constriction  of  the  heart  in  the  Julidce,  between  two 
chambers,  there  are  two  transverse  lateral  orifices,  as  in  In- 
sects," which  Newport  supposes  to  be  either  the  terminations 
of  delicate  veins,  or  simple  apertures  admitting  the  blood  ii-oni 
the  venous  sinuses  in  the  body. 

The  tracheary  system  ia  much  as  in  the  six-footed  insects, 
and  the  stigmata  have  the  same  relative  position,  but  are 
placed  on  the  alternate  segments  of  the  body. 

In  the  Chilopoda  the  sexual  system  is  much  as  in  the  six- 
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footed  insects,  and  the  oriSees  are  placed  at  the  end  of  the 
body.  The  ovary  ia  a  long  single  tnbe,  which  opens  in  the  last 
ring'  of  the  body;  while  in  the  lower  suborder,  Chilognatha, 
there  ia  only  a  aingle  long  ovarian  tube,  provided  with  two 
short  oviducts  which  open  on  the  thii-d  segment  of  the  body 
from  the  head.  The  male  organs  in  the  Chilopods  are  much 
more  complicated  than  in  the  other  Myriapoda,  and  the  two  or 
three,  or  even  the  single  testicular  tube,  open  on  the  end  of 
the  body,  while  in  the  Chilognatha,  such  aa  Julus,  there  are 
two  testes  which  lead  out  by  a  vas  deferens  to  the  orifice  situ- 
ated on  the  thh:d  thoracic  ring.  The  order  is  divided  into  two 
suborders,  i.  e,,  the  Chilopoda  and  ChUognatha  of  Latreille. 


CIIILOPODA. 

Th  g  p  h  t  z  I  by  ea«h  ring  being  simple  and 
n  t  1     din  I     gra  nts   and  bearing  but  a  single  pair  of 

f  t  wh  1  h  h  1  1  led  into  two  regions,  one  placed 
b  f       th    m    th  th      th      behind  the  mouth.     The  sexual 

tl  t        t    t  d  at  tl         I    f  the  body. 

Tb  b  d  th  h  gl  t,  aa  it  contains  those  Myriapods 
wh   h  h       th    f  w    t  ta  to  the  body,  thna  approaching 

tl  f    t   Im      t    anl    piers.     They  are  active,  rapacious 

th       h  b  t         1  by  th     livision  of  the  head  into  the  two 

n     m      bl  h    ther,  they  can  almoet  emulate  the 

t         tl   ir  I  f     izing  their  prey.     Aa  stated  by 

P    f         W     1     th      h    hly  organized  museulai-  and  nervous 

y  t        th        mp    t  f  their  intestinal  apparatus,  and  the 

1      tl     nl  p  w        f  th       1  gs,  all  betoken  habits  of  gi'eat 

t  ty  1  1  t  th  f  m  1  ble  nature  of  their  mandibles,  and 
th  h  p  p  a  I  th  1  t  1  and  terminal,  with  which  their 
f   t  a  d  fit  tl    n  f     predatory  warfare.     Thus  it  will 

b  tl   t  th    Ch  1  p  d     are  the  more  animal,  while  the 

Ch  1        tl     a     th  getative  ;  thia  is  due  to  the  greater 

t  t  n  f  tl  b  1  1  adwards,  and  the  more  compact 
b    n    f  th    b   lyb  h     Uh    head. 

M  Tl  S  rt    Am      a.  bf  Prof.  H.  C.  Wood  Jr.,  M.  D.,  Philadel- 

phi  ,186(1. 
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It  is  probable  that  the  Centipedes  and  their  alliea  appeared 
at  a  much  later  period  in  the  earth's  history  than  the  Chilog- 
naths,  aa  the  eai'liest  form  of  the  present  suborder  known  to  as 
is  the  Geophilua  proavus  of  Germar,  from  the  Jurassic  rocks, 
whilst  the  oldest  Myriapod,  one  of  the  JuUdce,  ia,  according 
to  Dawson,  found  in  the  lower  Carbonifevous  rocks  of  Nova 
Scotia,  and  Dr.  Anton  Dohrn  has  recently  described  a  Julus 
from  the  coal  formation  of  Germany. 

Cermatid^  Leach.  This  group  is  characterized  by  having 
only  sixteen  rings  to  the  body,  while  the  lega  and  antenna  have 
more  numerous  joints  than  usual.  The  head  is  lai'ge,  very  free 
from  the  body,  with  compound  eyes,  as  in  the  six-footed  in- 
sects, and  long  apiny  palpi,  while  the  tergitea,  or  scuta,  are 
but  eight  in  number,  and  there  are  nine  pairs  of  spiracles. 
The  female  ovipoaiter  ia  forceps-like,  while  the  corresponding 
male  appendages  are  style-like.  The  species  are 
most  gaily  colored  of  the  order,  being  striped  along 
the  body  and  banded  on  the  lega.  Cemtatia  for- 
ceps Eaflnesque  ia  greenish-brown,  with  three  longi- 
tudinal stripes  of  deep  green. 

LiTHOBiiD^  Newport.  In  this  and  the  remain- 
ing families  of  this  saliorder  the  antennte  are  short, 
and  the  eyea  simple  and  sometimes  wanting, 
the  present  family  there  are  fifteen  tergites,  and  the  ' 
antennee  are  longer  than  in  the  succeeding  group. 
In  Lithobius  the  antennae  are  forty-jointed,  and  Fig  o« 
the  head  ia  hroad  and  flat.  The  species  of  this  genus  attadc 
earth-worms,  grappling  with  them  for  several  hours,  and  after 
killing  them,  suck  their  blood.  They  will,  in  confinement,  de- 
stroy each  other.  Their  bite  is  poisonous  to  small  aiticulates. 
The  European  L.  forficatua,  according  to  Newman  ("Ento- 
mologist" 1866,  iii,  p.  342)  ia  preyed  upon  by  Proctotrupes 
calcar  of  Haliday.  Liihobiws  Atnericwnus  Newport  (Fig.  645) 
is  a  widely  diffused  species,  and  erroneously  passes  by  the 
name  of  Ear-wig.  It  is  found  everywhere,  under  sticks  and 
about  manure-heaps,  where  it  feeds  upon  insects  and  earth- 
worms. 
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The  geiins  Botltropolys  of  Wood,  differs  in  having  small, 
almost  round  punctiform  excoriations  an-anged  in  three  or 
four  series  on  tlie  coxa.  Tlie  B.  muUidentatus  of  Newport  is 
fomid  in  the  Eastern  United  States,  and  is  veeognized  by 
having  from  tliirty-two  to  thu-ty-seven  ocelli  on  each  side  of 
the  head. 

ScoLOPENDKiD-E  Leach,  The  Centipede  is  the  type  of  this 
family.  There  are  from  twenty-one  to  twenty-three  feet-bear- 
ing segments,  with  few  or  no  ocelli,  while  the  last  pair  of  feet 
are  thickened  and  generally  spinous.  This  genus  comprises 
the  most  gigantic  of  all  Myriapods,  Scolopendra 
gigantea  Lbin.  from  the  East  Indies,  being  nine 
inches  long.  S.  Jieros  Gh-ai-d  is  oin-  largest 
species,  and  is  fonnd  in  the  Southeni  States. 
The  bite  of  the  Centipede  is  dangerous;  the 
poison .  is  ■  conveyed  from  two  glands  in  the 
throat,.alpng  a  canal  in  the  jaws. 

The  genna  Scolopocryptops  differs  in  having 
no  ocelli,  and  twenty-tlu-ee  feet-hearing  seg- 
ments, while  the  antennse  are  eeveateen-jointed.- 
S.  aexspinosa  Say  (Fig.  646)  is  common  abont 
Pliiladeiphia,  and  is  found  in  Iowa ;  it  is  deep 
orange,  with  yellow,  somewhat  compressed  feet, 
with  three  'spines  on  each  of  the  last  pair  of 
feet.  Wood  describes  the  manner  of  monlting 
Fig.  ciu.  jj^  this  species.  -  The  etein  had  been  crowded  back 
so  as  to  cover  only  the  last  two  or  three  rings.  The  cast  skin 
contains  the.  skin  of  the  head  and  all  its  appendages,  ei-en  to 
the  masillffi  and  maxillary  palpi.  The  anterior  portion  of  the 
.skin  was  so  torn  aa  to  show  that  the  process  of  shedding  proba- 
bly began  by  the  creature's  withdrawing  its  head  from  its  ease, 
and  then  thrusting  it  out  between  some  of  the  anterior  sterna, 
completing  the  process  by  pushing  the  skin  back  with  its  legs, 
and  aiding  them  by  a  peculiar  wriggling  motion.  The  exuvia 
had  most  of  the  posterior  segments  entire,  showing  that  the 
occupant  hatl  been  withdrawn  from  it  like  a  hand  from  a  glove." 
Wood  also  states  that  the  female  guards  her  young  by  laying 
on  her  side,  and  then  coiling  her  body  passes  them  along  by  a 
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"rapid  ciliar like  action  of  lier  fuet ;  "  thus  sirranging  tliem  sat- 
isfactorily to  hereelf. 

Geophilid^  Lea«li.  Tliese  Mjriapods  are  very  long  and 
slender,  witli  fi'om  thirty  to  two  hundi'ed  segments,  each 
foiTned  of  two  complete,  but  unequal  sabsegmentB,  and  bearing 
but  a  eiirgte  pak  of  feet.  There  ai'e  no  ocelli ;  the  antennae 
are  fourteen-Jointed,  and  the  anal  feet  are  short  and  style-like. 

In  Mecistocephalus  the  "cephalic  segment,"  or  anterior  part 
of  the  head  is  m'ore  than  twice  as  long  as  broad,  while  in 
Geophilus  the  same  region  of  the  head  is  square. 
M.  fulvus  Wood  ia  fnlvons,  polished,  with  a  light 
orange  head ;  according  to  "Wood  it  is  most  often 
found  under  the  inner  bark  of  decaying  logs  of 
the  locust  tree.  Geophilus  cephalicua  is  an  imu-  : 
sually  broad  species  found  neai-  Philadelphia.  G. 
bipunctic^s  Wood  (Fig,  647)  ia  foimd  in  the 
"Western  States  and  Sonora. 

In  Strigamia  the  cephalic  segmeht  is  small, 
short,  and  generally  somewhat  triangular,  S. 
bothriopua  Wood  is  a  bright  red  robust  species,  and 
inhabits  Philadelphia.  S.  diionopMla  Wood  is  a 
diminutive  species,  being  only  three-fom-ths  of  an 
inch  long ;  it  is  found  fai  north,  at  Fort  Simpson, 
on  the  Red  Elver  of  the  North.  The  lai^est  spe- 
cies known  is  S.  epilepUca  Wood  fi'om  Oregon, 
which  is  five  and  a  half  inches  long.  The  laat  pair  of  male 
feet  are  represented  by  Wood  to  be  antennlfOrm,  those  of  the 
female  being  small,  short,  and  preseirlng  the  usual  shape  of 
the  leg.  This  is  an  interesting  instance  of  the  antero- 
posterior symmetry  of  these  animals,  liere  more  strongly 
marlced  than  nsual. 


Fig.  en. 


Patjkopodidjs  Lubbock.  The  sole  member  of  this  family  is 
the  Pautvpus,  wliich  Sir  John  Lubbock  discovered  in  England 
living  among  decaying  leaves.  "The  body  ia  composed  often 
segments,  including  the  head,  and  is  convex,  with  scattered 
hairs ;  there  are  nine  pairs  of  legs,  and  the  antennte  are  five- 
jointed,  bifid  at  the  extremity  and  bearing  three  long  jointed 
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appendages."  The  two  species,  P.  Huxleyi  and  P.  peduncula- 
tus  of  Lubbock  are  white,  and  about  one-twentieth  of  an  ineh 
in  length.  Lubbock  regards  this  remarkable  foi-m  as  a  "con- 
necting link  between  the  Chilopods  and  Chilog- 
naths,  and  also  as  bridging  over  to  a  certain 
extent  the  great  chasm  which  sepai'ates  them 
from  other  ai^ticulata."  No  tfachere  could  be 
i  detected.  The  six-footed  young  {Fig.  648)  had 
the  first  pair  of  legs  attached  to  the  first  seg- 
ment behind  tbe  head,  the  two  other  pairs  to 
the  following  one.  Tiie  resemblance  of  Paiiro- 
pus  to  those  PodurjE,  such  as  Achorutes,  in 
which  the  "spring"  is  very  short,  is  certainly 
Fig.  648.  remarkable.  We  may,  therefore,  consider  tlie 
Pauropus  as  a  connecting  link  between  the  Myi-iapoda  and 
the  Neuroptera. 


CIIILOGNATHA. 

In  this  division  of  the  Myiiapods  the  body  is  divided  into 
numerous  segments,  each  furnished  with  two  pairs  of  short 
legs,  and  the  antennse  are  shoi-t,  with  but  few  joints. 

They  are  the  lowest  insects,  and  in  Julus,  with  its  large 
number  of  rings  of  the  same  form,  we  have  a  good  illustration 
of  the  vegetative  repetition  of  the  zoological  elements,  or 
segments,  composing  the  body,  which  is  the  reverse  of  what 
obtains  in  the  eephalizod  honey  bee,  for  instance,  and  reminds 
U3  strikingly  of  the  "Worms.  In  the  genus  Bracliycyhe,  a  remote 
ally  of  Polydesmus,  we  are  strongly  reminded  of  some  crus- 
taceans, such  as  the  Isopods,  and  the  posterior  end  of  tlie 
body  of  this  Myriapod,  in  the  broad  lateral  expansions  of 
the  segments,  even  recalls  the  tail  of  a  trilobite. 

Wood  states  that  the  eyes  are  iVequently  absent,  and  when 
present  they  are  generally  numerous  and  collected  in  patches 
near  the  base  of  the  antenna.  The  long,  cylindrical-bodied 
Julua  is  the  typical  form  of  the  suborder,  while  the  flattened 
dilated  Polydesmus  is  a  more  aberrant  form. 

The  mouth-parts  are  either,  as  in  Julus,  formed  for  feeding 
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on  decaying  vegetable  matter,  or  tube-like,  aa  in  Bracbycybe 
and  allies,  the  parta  being  converted  into  a  tube  or  beak. 

Glomekid^  Leacli.  In  this  group  the  eyes  are  an-anged  in 
a  linear  series,  and  the  antennas  are  placed  on  the  front  of  the 
he^.  The  body  is  half-cylindi-ical,  short  and  plump,  with  from 
twelve  to  thirteen  segments.  The  head  is  large  and  free,  with 
the  first  thoracic  ring  small,  while  the  last  abdominal  ring  is 
large  and  shield-shaped.  The  genital  openings  in  both  sexes 
are  situated  just  beliind  the  insertion  of  the  second  pah-  of 
limbs.  In  Olomens  the  body  consists  of  twelve  rings  and 
seventeen  pairs  of  limbs,  while  in  Spltmrotheriwm,  the  body  is 
made  up  of  thirteen  rings  and  twenty-one  pairs  of  feet.  The 
species  are  exotic,  Qlomeris  marginaia  Latreille  being  found 
in  Europe,  and  the  Sphferotheria  in  the  tropics. 

PoLTDESMiD^,  Leach.  In  this  group  the  body  is  rancli  flat- 
toned,  the  sterna  o\'erarching  the  scuta,  to  which  they  are 
elosely  cemented,  and  the  seuta  are  furnished  with  lateral 
laminre.  "The  head  is  large  and  massive,  the  absence  of  eyes 
and  the  small  anteunie  point  to  a  state  of  low  development  of 
the  special  senses.  The  female  genitalia  are  placed  in  the 
third  segment,  just  posterior  to  the  second  pair  of  legs.  They 
are  generally  more  or  less  hidden  within  the  body ; 
the  male  organs  are  situated  in  the  seventh  segment, 
replacing  the  eiglith  pah-  of  legs.  They  generally  \ 
project  from  the  body  so  as  to  be  very  prominent." 
(Wood.) 

In  Pulydeamus  the  body  is  much  flattened,  with  broad  : 
lateral  expansions  to  the  rings.  Polydesmus  Cana-  ; 
denMs  Newport  is  deep  brown,  with  pubescent  scarcely  = 
clavate  antennee ;  each  of  the  scuta  have  eight  scales, 
an'anged  in  a  double  series.  The  male  appendages  Fig,  6*8. 
are  hairy,  with  a  curved  terminal  spine  of  moderate  length. 
The  female  appendages  "  consist  of  a  pair  of  bodies  shaped 
somewhat  like  the  crest  of  a  helmet.  Along  their  free  margin 
is  an  opening  surmounted  by  a  double  aeries  of  teeth-like  pro- 
cesses. It  is  found  in  the  Northern  and  Middle  States.  /*. 
erythropygua    Brandt   (Fig.    649)   inhabits   the.  Middle    and 
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Western  States  In  Polyxfnus  the  body  is  ihort  clothed  with 
short  peniciUate  scales,  and  theie  aie  thnteen  pans  of  feet 
(These  scales,  oi  haiis  as  has  been  remaiked  to  us  by  Mi 
Sanborn  are  lemiikably  hLe  the  hairs  ol  Dermeites,  ani  this 
homology  is  another  pi  oof  that  the  Myiiapods  are  an  oidei  of 
the  elasb  Insecti,^  P  fasciculalus  Say  is  about  a  tenth  of*  an 
inch  m  length  It  has  been  detected  bj  Mi  Sanbirn  under 
the  bilk  of  ti  ecs  near  Boston,  -ind  I  hii  e  found  it  m  S  ilem  m 
the  same  situations,  and  al-^o  at  Nantucket 

JuLiRC  Leich  Thouband  Leys  MiUepedt^  IhiB  [poup 
embiaces  the  typical  species  ot  this  suboidei  The  bodi  is 
almost  peifectly  cjlmlricil  with  the  sternum  gicatly  leduced 
in  size,  those  of  the  posterioi  sub^egments  being  almost 
absent,  while  the  teigum  is  gicatlj  m  dcess  The  head  is 
laige  with  often  lathei  long  ind  fllifurfii  aiitenuffi,  and  simple 
eje&  ananged  m  vaiioit'^ly  shiped  pitches  neai  the  base  of 
the  antennje 

In  Julus  the  bod^  is  slcndei  and  seldom  moie  than  tliree 
inches  long  the  sides  of  the  hist  scutum  are  pioduced  m 
the  female  while  the  tnteni.re  aie  long  ind  filifoim  "Wood 
aa^s  the  males  aie  laithei  distmffuished  by  a  peculiar  alteia 
tion  of  the  first  pair  of  leet  which  aie  tiansformed  mto  a  pan 
of  Tei\  laige,  thick  organs  '  which  piobiblj  serve  as  clasping 
appendages  Julus  is  found  commonly  undei  bticlis  etc  It 
IS  long  cylindiical,  haid  with  numeious  feet  shoit  and  weak 
attachel  to  the  undei  suiface  ot  the  body  nearly  m  the  middle 
of  the  abdomen  The  anteiinse  are  «hoit  and  filif  >rm  Thej 
crawl  lathei  slowly  ind  at  lest  eui-se  thi,  body  into  a  iing 
rhev  Ii^e  on  \egetabte  substances  or  eat  dead  eaitli  woims  oi 
nails.  "In  the  spimg  the  female  leposits  hei  eggs  m  masses 
jV  sixty  or  seventy,  in  a  hole  excavated  for  the  purpose  under 
the  ground ;  after  throe  weeks  or  more  the  young  make  their 
appearance."  (Van  dei  Hoe-\en.)  Newport  states  that  when 
hatched  the  young  Julus  consists  of  eight  rings,  including  the 
head.  The  body  of  the  embryo,  seen  from  above,  is  com- 
pressed and  wedge-shaped,  being  broadest  at  the  second  and 
third  segments.  For  many  days,,. ("seventeen)  after  hatching, 
the  embryo  is  sun-ounded  by  a  membrane  which  Newport  re- 
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gards  as  the  analc^ne  of  the  aainion,  or  vitelline  membrane, 
of  the  \eitebiatea  This  membiiue  is  at  the  end  of  the  body- 
connected  with  another,  which  m  the  nnbuist  ehell  is  external 
to  the  "amnion,  and  lines  the  mteiior  of  the  shell  New 
poit  compiles  thifl  with  the  choiion  of  ^  ertebiate^  Befoie  the 
amnion  is  thiown  off  the  embijo  moults, 
and  SIX  new  segments  appeal  (iig  G50  6), 
and  mmute  tubeicleff  bud  out  on  the  undei 
suifaco  of  the  six  and  seventh  unf,^,  as  at  a 
riie  new  segments  'ue  always  developed  be 
twcon  the  labt  and  penultimate  one'.,  as  hiis 
bten  ob'seived  m  this  woims  the  ciusticea,  ^ 
the  apidei-",  and  as  I  h<«eobstiied  in  the  € 
bij  o  of  the  Dragon  flj  In  the  young  Juliis 
no  legs  grow  out  on  the  thud  segment  fiom 
the  head,  but  the  afltlet  of  the  oviduct  of 
the  female  is  placea  on  this  segment     The  ^'S  "^^ 

male  oi^ans  find  then  o&tlet  on  the  si^.th  iiiig  fiom  the  head 

Juluf  Canadensis  Newp  is  biownish  chestnut,  ornamented 
with  a  blacli  dorsal  line,  and  a  lateral  row  of  black  dots.  The 
body  consists  of  fifty-three  segments.  It  is  found 
in  the  Northern  States  and  Canada. 

J.  mvltistriataa  Walsh  (Fig.  C51)  inhabits  the 
Western  States,  The  genus  Spimbo/us  has  a 
larger,  thicker  body,  and  a  rather  small  head,  with 
short  antennie,  often  lying  partially  hidden  ' 
groove  in  the  aide  of  the  head.  Spirobolus  margi- 
natum Say  is  deep  brown,  nnnulated  with  red,  and 
consists  of  from  fifty-thi'ee  to  fifty-seven  segments. 
The  male  appendages  are  described  by  Wood  as 
formed  of  two  outer  parts,  and  a  connecting  yoke-like 
piece. 

To  this  family  without  mnch  doubt,  as  Dr.  Dawson  ' 
states,  belongs  the  Xylohius  sigillarice  of  Dawson 
(Plate  1,  fig.  4)  from  the  Lower  Carbon ifei-ons  rocks  ^'s  "si- 
of  Nova  Scotia.  This,  in  its  short,  thick  antennae,  and  amall 
bead,  rather  approaches  Spirobolus  than  Julus,  though  the 
antennie  are  shorter,  while  the  twelve  ocelli  represented  in  Dr, 
Dawson's  figure  (Air-Breathers  of  the  Coal  Period.    Monti-eal, 
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1863,  Plate  vi,  fig.  58-61)  arg  arranged  much  as  in  S.  margi- 
natus.  It  differs  remarkably,  however,  in  the  raised  posterior 
margin  of  the  segments,  giving  a  serrate  outline  to  the  body, 
while  the  body  tapers  more  rapidly  towards  each  end  than 
any  recent  form  known  to  us.  In  this  respect  it  seems  to 
combine  the  characters  of  the  present  family  and  that  of 
Spirostrephon,  a  genua  in  many  respects  intermediate  between 
the  Polydesmidw  and  the  Siphonantia,  or  sucking  Myri- 
apods.  Four  spiracles  are  represented  on  the  tenth  to  the 
thirteenth  segments,  from  the  head. 

The  gonus  Spirostrephon  is  in  many  respects  intermediate 
between  this  and  the  succeeding  family.  The  head  is  free,  as 
in  Polydesmus,  but  the  sterna  arc  soft  as  in  the  Siphon- 

SiPHONANTiA  Brandt,  In  the  sucking  Myriapods  (Sugantia 
of  Bnndt)  we  meet  with  the  lowest  most  \egetatiic  worm 
like  forms  of  the  oider  Aecoidmg  to  Wood  the  head  is  ^ery 
small  ani  conceiled  beneith  the  piothoracic  img  The  parts 
of  the  mouth  aie  fused  and  united  into  a  auckmg  tube  foi  the 
imbibition  of  fluids  The  eyes  aie  either  piesent  oi  ^bsent 
and  the  sctita  oi  teigites  miy  be  piolon^ed  latei  dl>  into 
lamtnte  which  aftoid  protection  only  to  the  back  inj  flanks 
the  central  part  of  the  abdomen  beiug  soft  The  Icct  aie 
small  and  liilden  beneath  the  bioid  body  while  the  mile  ap 
pendages  are  plated  on  the  seventh  segment 

In  the  genus  O  toglena  the  ejv,s  aie  ei^ht  m  nurabei 
arranged  in  two  eonveiging  rows  0  bivi  q  ta  "Wood  is 
brown  with  a  reddish  stupe  on  ea<!h  side,  with  about  forty 
five  segments  to  the  bodj 

In  Brachj  yhe  the  rostrum  is  acute  much  shorter  than  the 
antenuEe  while  the  body  is  broad  and  flattened  The  maie 
appendages  or  clasping  organs  ire  as  shown  in  Dj  Wood  s 
flguie'i  simply  modiflel  leet  adapted  for  clasping  puiposes 
as  the\  are  m  Foh dcfmus  and  aie  therefore  not  homologous 
with  the  mile  appendiges  of  injects  which  aie  diff'eientlj  de 
veloped  and  grow  out  ftom  a  diffeient  portion  of  the  segment. 
The  Br'J/:hycyfje  Zeconlei  of  Wood  is  from  Georgia,  and  has 
long  lateral  expansions  to  the  tergites. 
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This  calendar  applies  mosHy  to  tlie  New  England  states,  ivliera  tliB  appcarflQceB 
of  the  Insects  hei'e  enumorHied  liava  been  recorded.  It  should  be  borne  in  mind  tliat 
Cbe  seOBOQ  or  New  Tork  cUy  Is  about  tnx>  weeks  in  adrance  of  that  of  Boston, 
and  that  of  Virginia  and  niinoie  about  a  montti  or  six  weeks  earliec.  It  Is  designed 
to  be  of  Bpecial  nee  to  fhrmors  and  gai-deners  na  Inilioatbig  the  times  of  appeai> 
ance  of  Injurious  inseota.  When  only  tho  generio  name  Is  given  aovei'al  Bjiecles 
appear  elmultaneoiisly.  Tlie  reader  in  nolieing  an  inaeet  mentioned  here  can  turn 
to  the  index  and  flnd  in  Iha  body  of  the  woik  an  account  of  its  habits. 


Bombns,  queens;  a  ifew  Ichneumons  and  Chalcida;  Vanessa;  Grapta;  a  tew 
Bpeoimena  of  Noetnids,  Toiti'icidsa  and  Tinaidie;  Ephippopliora  caryana;  Ciinkar 
worm,  Ibnialea  and  males;  Anthomyia;  Tachina;  Cbironomus;  Auophllcs;  Bibio; 
Clilonea;  Valga,  on  the  snow;  Trlchocera  hiemnlis;  Cicindelie  aud  Carabids; 
Dytisoidie,  and  otherwater  beetles;  Aqoatlc  Eemiptera;  CRpnlaandTfcnlopteiTx; 


lBt-16th,— roi-mioa;  Brephos;  Adela,  on  willows;  Aphodius;  Ptinus  fni';  Der- 
mestes;  AntlirenuB;  Attagenus;  Bpuriea;  Ipa;  Ellychnia;  Larva  and  female  of 
Mclol!  on  bodies  of  wild  beea  and  wasps ;  CeuUiophiluB. 

16tli-3ach.— Polyommataa;  Lycieua;  Theda;  Coddling  moth  (Carpocapsa) ;  mos- 
quitoes and  larvie;  BombyUns;  Burying  beetles;  Euryomla  Inda;  Bnprestids; 
Chalcophorft  Vliginloa;  Castings  of  Saperda  Candida;  Cylindrical  bark  borers 
(Toniieua,  Xylographa);  Hylnrgus;  Pissodes  sh'obi;  HylobiuB  palea;  Phytoooris. 


Isl-Iftth.— Xylocopa,  Ceratina,  OBmia,  Andrcua  and  Haliolua  nesting-;  Collas; 
Argynnis  Bellono;  Melitica  Myrina;  Chrysophanus  Plilieas;  Cllsiocampn  larra 
hatching  out;  SoollopteiTK;  Drasterta;  Coremia;  Gooseberry  Pempelia;  TipuUdie; 
Hasslan-fly  and  Wheat-micfee;  Cecidomyia;  Syrphus;  Erlstalta;  Squash  befltle; 
Plnm  weevil;  Hister;  Cterus;  Elater;  Limonius;  Crabonychus;  MeloS;  Calli. 
grapha;  CGdipoda  corallina;  Tragocepbala  initaaoato,  Tiridifasciata ;  Libellula; 


18tli-3lst. — Cynips;  Selandria  rosa  and  cerast,  laying  eggs;  Strawberry  Emphy- 
tus  larva;  Papillo  Tnmus;  Pontia  oleraoea;  Melibea  Ptiaiiton,  larva;  Argynnis; 
Thanaos;  Hesperlo;  Alypia  octomaculata;  Sphinx;  Cerotomla  l-comis;  8eBia; 
Hyphautria  tastor;  Arotia;  Lencarctia;  Agrotiaand  cnt-worraa;  HypeQa  homuli, 
bop-vine  worm ;  GmpholiUia  and  other  leaf-rolling  lorvis  on  apple  and  pear;  Vine 
Penthina  larva;  Carpet  moth:  Chrysops;  Geotrupea;  Haltiea  on  turnip,  tomato, 
encumbers,  etc ;  Apion;  Asemum  mcestum ;  GaBti'opbysa  ccBnileipennis ;  Galleruoa^ 
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Isfr-lBth.  —  Priatophortt  identidem,  craoberrj'  fly  Idrva;  Nematue  ventrEooeiiB, 
larvn;  Cyulps;  Eai'yloma  hordBl  iuBti'sw;  Pteroinalus;  Abia,  larva;  Popilio  Ab- 
teriaa;  Kudauiua  Tityriia;  SmerinUiUo;  Abraxas  illiearia;  Stoloaia  undulata; 
Antltheaia  pniniana,  larva;  larviBof  Llttiocolletls  ealiclfollella,  jnglanaiclla;  Sep- 
tioiila  villoaeUa;  Cranljeny  AnoliyloperB  larva;  StrawUeiTy  Anehyloparo  larra; 
Gripe  PtBtopbocna  larva;  Auieota  pellnuida;  luthyui'a;  Tabauua;  Teplirilis; 
Oaoinia;  Laphrfa;  AbiIdh;  Bot-flies;  Juna  lieetle,  LaehnoBteraa;  Araodes  lanl- 
gera;  Pelidnota  punctata;  Serlua  seriuea;  Apion  Sayi;  Macrodadjlna  sabspln- 
oau3,  Kose  chalter;  Dtoeiua  divaricata;  (Jliiyaobothrls  fiUvogiittaMi  and  Harrlsll; . 
Alaa9  oculatns;  Attelabus  aualla  and  bipunutulatus ;  Khj-uchitea  blcolor;  Airlien- 
odes  aepteutvionls ;  Telephonis;  Corymbites;  various  fireflies,  Fhatlnua  and 
Photurls;  Colorado  potato  beetle;  CoouinelLa;  Pomphlgiia  villlollto;  Apple  bark 
loose,  Aepidlotuaconctijfbrmls;  Cicada  rimosn ;  CEdlpuda  Cai'oliua;  Panorpa. 

ISth-SOHi. — Megacliile  neating;  Priatiphora  grosEulariie,  larva ;  Keonympha  Eury- 
tria;  Grapta  Progne,  larva;  Cjntlila  cardul,  larva,  Alalanta  larva;  LimenitlB 
Misaippua;  Nymplialis  Epheatiou;  Helltiea  Phaiiton,  Fharoa,  Harriaii;  Satyrus 
Nepheie;  AutlasLiioa;  Eudryas  grata,  larva;  Trochilium  tipaiiforme;  j^eriaexit- 
ioaa ;  Platyaanila  Cecropia ;  Telea  Polyphemus;  Hypena  liumull ;  Desmla  macalalisj 
Crambus;  Asopla  costalis;  Goosebeiry  Pemp^a  larva;  Phllampelus;  Chieii>- 
campa;  Haloaldota;  Datana  mlniatra;  Eacles  Itnperlalia;  Citberonia  regalia; 
H;i>erohirla  lo;  Loxotienia  roaaoeana;  Carpocapsa  pomoneila,  larva;  Llmacodea; 
LoGuat  Depreasarla  larva ;  Stroblsia  levipedella ;  Coleopiiora;  Tinea,  oiotheH-molli ; 
Cerora  borealia ;  Bryopbila;  Pteiophorufi  larve;  Sarcophaga;  Anthomyia  raphaj^l, 
radislifly;  Scolytna  pyri;  Cerasphoriia  cinctus ;  Monohammna  titillator ;  Anomula 
varlaaa;  Fidia  viticiia;  Desmaceras  palliatus;  Hiapa  autiiralls;  Lytta  olaerea; 
Grape  CtBliodea  larva ;  Squaah  bag,  Coreiie  tiiatie ;  Lecanium  quercll^ ;  Chinch 
bug;  Thrlps;  Cicada  17-deoiin;  Tettigoi^a  roea:;  Chryeopa,  Phiyganea;  Neui'Onia. 


IsMSth.— Wasps  nesting;  Pine  Lopliyrus  larvie;  MelitsBa  Harriaii;  Haaperia 
Hoboraoc;  Satyrus  Alope;  Deilephlla;  Darapsa;  HaiTlsina  Amevioaiia;  Alypia 
ocbmtaoalata;  Fhragmatobia  rnbrlooaa;  Fyrrharotla  IsabeUa;  Eupliauaasa;  Ha- 
dena  arctdca;  Catocala;  Dahlia  Gortyaa  larva,  boring  the  sterna;  Phlox  irorm; 
BnnomoB  subEtgnavla,  Angerona  orotataria  and  many  other  Pbalfflnidas ;  Phjcita 
nebalo,  and  many  other  Pyralidra  and  Tortricidiai  Simnlium;  GSstrus;  Ortalla 
flexa;  Aoluia;  lininobla!  Monohammua  scntellatiis ;  Trlohodes  humeralls;  Lep- 
tma  Canodenala;  Bapreatis  fitsdatoa;  Grape  Bai'ldine;  Reduvlus;  many  I/ibel- 
Inlra. 

leth-aiat.— PriaHphora  groasnlarlre;  Tremex  Coluniba;  Heteroptems  margln- 
atne;  Polyoramatna  Comyntas;  Theola  flilacer;  Danaia,  larva;  Argynnia  Idalia 
and  Aphi'odita;  .Algeria cucurbitie;  Sphinx  larvos;  Utelheisaballa;  Lltlioais  casta; 
lohthynra  niboslgma;  CHaiociimpa;  Lagoa  criepata;  Xylenlea  robinlffl!  Aputela 
Amaricana;Agrotl8teliltera,  devastator;  Hypena  humull,  Sd  brood  of  hirvie ;  Bra- 
ohytJBnla  malaos;  AntlMie^a  pronlana;  Plerophorus;  Coleophora;  Keptlcula; 
Graoilaria;  Elachista;  Lematrilineata;  Anthonomus  pnmicifla;  Enmolpua  anra- 
tns;  Prionus  latlcollis;  Orthosoraa  nnloolor;  Leptostylns;  Monohammua m arm o- 
ratus;  Luoanue  oapraolus,  dama;  Clytus:  Sapcrda;  Osmoflemia  scabra;  Cran- 
berry Anthonomn  a;  Tettigonia  fabiB ;  Clastoptera. 


lat-lBHi Many  bees  and  wasps;  Crabronlds;  Nyaaouidai;  Bembecidai;  Lac 

ridie;  Sphex,  Pompiliis  and  other  foaaorlal  waspa;  Cimboi  larva;  Pelecinus  and 
variona  Chalcida  and  Proclotrypidffl ;  (Eoeticna  makea  its  eoooon;  Gortyna  zeie; 
Agrotls  aubgothioa;  Pluala;  Heliothls;  Northern  Army  worm  (Leucania);  Nepti- 
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Abia  capiiRillnni,  213.   A.  cerasl,  217, 


Aennthoaoma  gi'isea,  61^. 

Aooridie,  (KL 

Acarina,  (^,  OSl,  G38. 639, 612, 60, 000, 63 


jameiUatae,  450. 

AcoloUhus  Amerlraaa,  3^. 

Aoraea  vlolie,  3GI. 

' 13  flavlpeQiJe.  lEL 


.19  longlmanns,  t97. 

Aoronyota  acaris,  305.   A.  oblini 
AoroiiJiylla,  578. 
Auiyilli,  SSB.M7. 
.  Acrrdiiim  aleuCaoenm,  KTl. 
Acel&e  Azteua,  iOS.  A.  Luaa,  33 


Adelops  li]Ftus,  4^, 
Adraaea  osBna,  422,  HO. 
.£gerUdiii,in7.  jeigeda  caudnCa,  378.  JE. 

eiLdosa,  377.      ^.  polisUibFmia,  37)j. 

,a;.  prri,  278.  .31.  quinnue-oaudata,  270. 
^«.U>[lfUrme,a7H.      ' 
.fflBlnllEes  doblUa,  47S. 
^SinliUdra,  175. 
.fflSEhna,  oylpoaitor  of,  10.   jEsohna,  579, 

BSl.-  M.  olepsydra,  UOS.  .X..consti-lGt.i, 

002.   .A.  heios,  601.   .^.  jaaoea,  S9S. 
Asaboa,  131. 

Agamio  reptDducCioii,  4B. 
AgaUildiunisemliinlum,  139. 
Agenia  aooeptua,  ITS.      A.  bravls.  ITS. 

A.  CDIIgTUUB,  173. 
Agloflsa  onprBalis, 


Agcion.  MBjBOl.e 


39.    A.  plngninalis, 

.    Ovlpoaitor  of,  16. 
laucium,  003. 

118,  401. 


_.    Biiffnaa,' BOB.*    A.' telifei'a,  BOS.'  ' 

teasel  lata,  SOB. 
Ali-breatliera,  019. 
Air  veaiules,  43. 
Alaus  oculitttis,  400. 
Aleochnra,  42S,  440,  141, 
AlBnvodes,  B3h, 
Aleuronia  Westwoodll.  009. 


Alucita,Wi.    A.  pol7dact7la,S(ST. 
Alydas  eurioiiB,  M8. 
Alypla  ooto-inacnlata,  SBI. 
Alysaa  oppoaUua,  IBZ. 
Amara,  iSS. 
Amlilycblla,  ^f9, 
Ambfrnotus,312. 

American  Tent  CaMrpillai-,  SIB. 

Amraonbila  aranaria,  171.  A.  cein 
liLm.  A.  Jilrsnta,  171.  A.luot 
171.  A.  aabalosa,  170, 171.  A.nn 
171. 

Amnion,  678, 079. 

Amplilcei-iie  liloandatna,  471. 

AmphidaBys  cognataila,  322. 

Amphizon  Inaolens,  135. 

Amphlzoidie.  481. 

Anipulex  Siliirioa,  160. 

AnaLi-iis,  203. 

Ann!  cei'oi,  32. 

Anal  fovoeps,  31. 

Anal  plate,  BO. 

Anapties,  SM. 

Anarete,  S78, 

Aaacta  alglda,  310. 


Anophelas  qiiadrtmacnlati 


A.  Bai'meiaterl, 

latua,  370. 

Tellhampai,  431. 


,    A.  ochrBc^eua,  1 
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Anthiciils,  476. 
AnChluus,  tK. 
AuCliidluin,  IK. 


,._,  ....     ... icffi,  *ll.     A. 

cepnrnni,  111.  A.  ciuilcuLiris,  411.  A, 
rapbaal,  411.  A.  urcana,  ISO.  A.  zt le, 
411,  419. 

Antbonomus  oraCteKl.  4S7,  A.  pi-aoicldit, 
497.  A,  quadrlglTjbuB,  187.  A.  suutel- 
latU3,4»7.  A.  Butui-alis,  487.  A.syco- 
pliantn,  iS7.   A.  te8eellatus,4S7. 

AntUi>pbagii" "  "" 


la  ?  4^. 


ADChrnx,  IsL    ji.  morlo,  337.    A,  ; 


[t,  IW,  1 


U,  897. 


AntbranU-  , 

Antbrlbldte,  SS. 
Anttirobia  Mammotbia,  645. 
Antlapila,  34S.  [3^ 

AatiCnogla  bipnrtitana,  333.  A.pruuLiii 
Ant  lion,  Bll" 
Apoteta  American  a,  301. 
Apaf*nB,  lal,  143.   A.  Ashtonii,  ISI. 
ApMdn,  113,  617,  318, 


iEi,09,:Q8,^213,37!,S73.  A.  acerls, 
1.  A.  avenEC,  SKI.  A,  tiraselnie,  622. 
ceraai,  632.  A.  dianllil,  620.  A.  mali. 
i.  A.  mallfallEe,  622.    A.  peveicEC,  632. 

Ail  lis  Uon,  609,611. 

ApbodiUB  flmetarlna,  468.  A.  fosaor,  468. 

Aphomla  oolonel^,  b29. 

Aphrophora  gnadrmotata,  639. 

Apluosylua,  408. 


ApjoD  Sayl, 
ApsmelMc_, 
Apoobrysa,  79. 


486. 


117. 


Apoioa  pnliiOa,  IM,  166. 
Apofhyllus,  6D,S11. 
Apoma  ftaoiotuB,  174. 
Apple  &y,  3S6, 414. 
Apple  leaf  oniinpler,  331. 
Apple  trse  borer,  BOO. 
Araohutda,  104,  m.  032. 
Arachnids,  6^9,  330,  640,  €43,  66 
Aradus  orenatoa,  663. 
Aranea  diadema,  193. 
Arniiflre,  633. 

■~  -"9,  644. 


Arohimuiaoria  A 


Archyptai 
Arotla,a8l 


Ai'cCfons,  ssb, 
ArpHBoa,  607. 
Ai^BH  PeraionH,  663, . 
Areynnle  Apbrodite,  233. 


Li'Chromacra,  476. 
tionlaCa,  1, 


7, 1S6, 197, 303,  383,  iOT. 


AitionlaCa,  1,3,3. 

Asc;alapbns,  64,  612.     A.  hyalinas,  613. 


AeoJara,  47a. 
ABemntn  nuEeinm,  iwt. 
Asexual  forms,  49. 
Ash,  mountain,  slug,  232. 
Asilidie,  396, 

AalliisSOS,    A.  eericeus,  391 
Asopia  costaliB,  328, 
AspnraguB  beetle,  73, 6(B. 
ABpaUierlnm,  617, 
ABpidiotus,  60.   A.  oonohift 


Aetata  nnicolor,  166. 
Ab  jnapta,  378. 
Atax.»^,6(ll,    A.Bon£i,a40. 


AtlagBDus  peilio,  448, 

297,    A.  MJ-lilta,  290. '  A,'  Pei'nyi,  2' 

ACCelabus  analie,  4S6. 
Attua,  104,  063, 
Ausochiora  pnrus,  143. 156. 
AuliicizeB  niollipea,  flSa, 


Baijtis  iuterpunctata,  696, 


Barlt  lice,  11, 

Batrachedra  Eallclpomonelia,  36 

Batrachldea  ortBtota,  672, 


Jdelia  longicomiB,  060. 


B, tarsata,  164, 
Bemljidiiim,  432,  43 
Bei'U,  392, 
"Bema"flyi  412. 


SarhlzanVa,m. 
!  rrt  lice,  6B4, 
)cdBarDoptldB,e4S. 


i  tCacomorpha,  61.    B.  claTlpes,  884. 
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Blue-botllB  fly,  407,  408. 

Boai'mia  gnophwiit,  3S. 

Baibocenia,  JSS. 

Solbamvia,  sm. 

B:>letapliagna  oomiitue,  Hi, 

BolitoSlus,  111. 

Balltophila,  389. 

Bambai'dler  beetle,  492. 

Bombaa,  fiJ,  51,  B5,  ISH,  132, 135, 146,400. 

B.  terPidus,  401. 

Bombiia,  bead  or,  80. 

Boiub}>oiil£e,  201),  iU,  23S,  W3. 

BombylildEB,  890. 

Bombfllns,  51,  IH,  SSI. 


Bombyx  H'nttoni,  W 
S9S.  B.  neustiia, .' 
BanTonloirla,  417. 


a, 900.  B.pl:cedImii,S( 


Bostrlcbna,  471. 

BoHirapolya  mnUidentntua,  C74. 

BoCrs  cltrina,  990.    B.  vei'tfcalla,  3 

Broabiniie  fumaua,  432. 

BL'aobTaLiii  39B, 

Branhroybe,  070.    B,  Lacoutei,  630 

Bracltyderas,  lOU. 

Brsshy  9,403. 


Bruiobile,  41. 


BiaiiUnik,  418. 

Breeie-fliea,  lOS, 

Breatbus  se^iteaCrloaalie,  4E0. 

BFepbaabifiuxa,316. 

Bristle  tfille,  62^. 

Bmcbfdm,  181. 

Bruobus  IVlbl,  481.    B.  pl3l,4M,B13, 

Buprestldae,  ]m4S7. 

Batbus  Cai'Dllmanus,  <3I>9.    B.  hivau 

66a. 
Butterflies,  bermaphrodiUsin  in,  238. 


Cabbage  butterfly,  219. 

Cabbage  maggot,  411. 

Caberodas  metrocamparia,  320. 

Caddis  or  caas-worm,  6,  615. 

Oaddls-llles,  236. 

Ciienis,  693.    C.  hUarla,  596. 

Calanclra,  189. 

Callalnoia  yennlculata,  28S. 

CalHdhitn  antennatiini.  196. 

Calllgrapba  PhlladelpM<ia,509.    C.  BCal- 


la  acbitUlana,  337. 
uuuuuuiui-ik  oblorla,  290. 
CaHosamlii  Proinetliea,  237, 2Bi 
Cnlosoiaa  oaUdum,  431.      C. 


Campodea  l^aKlik,  & 

OampodDiB,  623. 

Camprlomyza,  378. 

CanSerworm,  TO,  ^4. 

Ciuikei>wonn  motb,  200. 

Capnla  vysauea,  001. 

Capsini.fHI.  ma. 

Capsus  Banicus,  SSO.    C.  onsdrlvittBtua, 

Carablda,  431,  m,  ^1,  dl,  430,  430,  437, 


Camua  bemapterae,  418. 

Oikrpeiiter-bee,  132. 

Carpet  moth,  S47. 

Carpooapsa  pomonella,  341. 

CarpopbilnB  antii^niia,  114. 

Oiunnan  oi  Sextou  Beetle,  433. 

Caryboma,  7S,  89. 

Caae-fly,  6. 

Cusuonla  FensylTanlRa,  433. 

OaBsrda,408.    C.  aurichalcea.SM. 

Cassldomvla,  408. 

Castnia,  280. 

Cntaclystn  fuboaLa,  380. 

Catoeala,  302.  C.  platrix,  317.  C.  ultro- 
nia,3lf. 

Catooha.  373. 

Catopa,4S9. 

Cebni>ljleolor,463. 

CebrionldiB,  ion, 

Cecidemyla,  202,  205. 

Oeeidoniyla  aciopliila,  872,  C,  iirtemlalee, 
ISO,  C;  dealruotor,  373,  871.  C.  ftisci- 
collis,872,  C.glutmoaa,372,  C.groa- 
aulorite,  376.  CT  pft^lda,  373.  0.  jiini- 
InopiBi  876.  C.  rlgldte. 378.  C.robinlio, 
iSH.  C,  BalloiB,3l^8T3,3Te,  C.  saUcl- 
brassicoides,  877,  C.  eCroblloldes,  £77. 
Ctrlf*-'  ■"  ■""  '■-  ■■■  -  ■-'■■-- 
377. 

CeoidomyiaiBi  sn. 

CecTopla  moth,  27, 334, 393, 

Cella  of  the  Hatiey  bee,  120. 

Cemonus  inornatna,  ISl. 

Centipedea,  10, 6T3,  674, 

Cepbntlzntlan,  9. 

Cepbaioldffi,  476. 

CephalooD  leptiitldes,  170, 

Cephalotbdrax,  8. 

Cepbna,315,    C._abbrevlntus,  i»7.   C,  ti 


oiaes,  01  i.    i;.  siroDiiumeB,  Afi. 
!i,  875,  378,    C?ylti8-ooryloldofl, 


.._.  jiatiis,  327. 
Cerambycldfe,  425,  426,  498. 
CeraphroD,  199.   O.armnCuVn,  200. 
Cerafipboma  clnatnB,l])5. 
Ceratma.  148, 310.    C.  dnpla,  134, 140, 
Ceratocampadffi,  2B9. 
CecaComia  AmyaMr,  374, 
Cecatopogon,  S7l. 
Cerceris,  14B,    C.  bnpreaticlda,  159,    i 

ae3erta,I69.  C.  ti'loincta,  159.  C.Wbe 

oulata,  100. 
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Cercapid£o  SSS 
Ceccoiiie  Mi 

Cerraatia  670    C  fi 
CennnCiiUe  673 
Ceropalu^   bipnucti 


Oit^oodoma  m 

CharCeiKiis  cluu 

ChartophlU  florslis  i 


Chernetlds,  6iS. 


Cbnapods,  Bh,  070. 
ChiDGli  bug,  ah. 
Chion  DiQCtus 


lau.  C.  araueoidea,  S 


ChiwinomidiB,  370. 

ChlroiiomuB  ooonnicus,  370. 

(^Fonomue  larva,  21. 

ChlMne,  1,  B. 

Chlaanlus.  4M. 

Chlamfs  plieatit,  510. 

ChloeiUtis  Gonepersa,  SS8. 

Chloeon,  OBi. 

Chlorion  CTantmm,  IGJ. 

ChlDrops  Hoi'pi""  I  fB'    fj-  lineatn,  41S 

ChCBi-oues  trnneTecsnCa,  SIO. 

CIiFesl^tes  Inpidea,  593. 

ChrysididiB.  IBO,  lOH. 

Chrvsia,  1S7,  mi,  193.    O^hllarle,  193. 

Chi7B0lKmiri8fcniorala,498.  CHaiTis 


Chiysopn,  il,  79.    C.  perlit,  Sll. 

lata,  (ill.  _ 

ChrjeophannB  Amerioanue.aM.  CWioe, 

2M.35T. 
Chrjsops  ntger,  393. 
Cicada  caaiCHlarls,  lU 

C.  pralnosn,  SU.    < 

aeptendeclin,  SS5. 
CioadelHna,  031. 
Cicadldie,  51B. 
Ciclndela  generosa,  t? 

430.     C.  punctata,  4B 

^U,    C.  aexguttata,  4 


!.  rimosa,  531.    O. 


■'C.^vi^ril; 


IX  Am^Ioi 


irculatocr  flystem  3"" 
le   173 
Istela,  47B 


CiaeaiQcatian  of  Insects  lU 

GlaBtaptein  piDtens  532 

Clavleer,  MO. 

Clavola,  2«. 

Cteptes  seinlaurata,  193. 

Cleridie,  4SS. 

Clenu.  4S6.    C.  alveaiins,  469. 

CUnidmm,  440. 

Clisiocampa,    15r>,  ise,  343.      t 

Clivina,  4SlJ.      ' 
CliMioa,  35. 

ClDl!,Om.    C,  pygnlXK,  590. 
Clotliea  moth,  3*0. 
Clothilla  pioea,  589. 


fllis,  649.    Ct.tranijHill! 
Olypeue,  39. 
Clytus,  169.    C.  avanelfoi 

fiis,  497.   C.  roLiBiie,  « 


19S.     C.  inedlBi 


a  blpnnctata,  BIl.     C.  i 


__ InDMjnallB,  4S0. 

Ccislloxys  mitodealatn,  141. 
CtelodflSfiB  (N'otodonla)  nnicomU,  393. 
Coleophoia     cornacdpennella.   351. 
roaaceUa,  351.'  C.roeiefollellii,  851. 
Coleoptara,  fiM,  4ia.     '-' '   " 


ssof,  4! 


dm-Biiele,  350. 

Fhilodice,  2Sb. 
Cnltecting  inaecls,  S(. 
Colletee,  141, 148, 147. 
Colon,  36. 

Colorado  potato  beetle,  408,  50s. 
Col  podia,  378. 
Colydlda,  445. 
Colydlnm  elongatum,  440. 
ColymbelBs,  438. 
Common  fly,  361. 
Compi'BhenBive  types,  54. 
Comnsldsatridentata,  499. 
Condylodera  tpicondyloidea.  GiJ7. 
Coninpteryx,635.    C.Une)foriaie,GI 

vidua,  m. 
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Oonops,  131,  3S3.    G.  fluTipeS,  fOl. 
Coaorliiuna  aant^iauKa,  a43. 
.OaooCriiulielas  neuupiiav, 


CourlB,  17.    C.  Carolina,  4SI. 
Oopterit,  SOI.    C.  poLila,  201. 
Coraiias  subopterua,  511. 
Oopdalis  tensbropa,  aOl. 
CoFdaLina,  581. 


us,  fill.   C.  scaplia,  615. 


>,  308,  3 


CoiimelcBna  puUoaviu, 

Corlslffi,  SK. 

Coilxd  inCerrupta,  536. 

Corn,  losests  iuJurlouE 

Cornea,  ao. 

CoryiQua,  TO.   O.  ooniutns,  33,  STB,  80 

CoTymUtea  mrioemus,  403,  C.  vii'iilJ 
to.  C.  oylindrifiinnls,  464.  C.  hiu 
dulatos,  4EQ.    C.  hieroglf  pl^icue,  132. 

Oorynetes,  138. 

Codta,  2i. 

Cotalpa  lanlgera, 

CatCon 


ooSS/Si™.' 


ii'HHJiotbts,  SIS. 

OottoQ  Leaf  rollar,  331. 


Orambid^palli^,  2 

Crftujbns,  &i.  C.  am _.  -.. 

Oranbetry  .Anohylopera,  838. 
Oranberrr  Cldailai  SiS. 


Creseonla  jnglaadls,  271. 
Crickets,  m. 
Criooertdm,  123. 
Criooeria  aspari^l,  BTO. 
CroooCa  fbrruKlauaa,  S£5, 
Crossidlus  pntchrloF,  IBS. 
CmCan  bug;,  570. 
Craatooea,  080. 
Oruetaoeans,  typical,  S,  T,  8. 
CFfpholna  materarliis,  It^. 
CiypCouepluiIus,  GlO, 
CirpCoceroua  panoLuI 

tlsplaoaua,  1B3. 
Cryptophagldse,  113. 

197. 
CtenisCea,  4^^. 

Ctanophora,  381. 


C.  Tli'glnioa,  231, 


CnFoulionkle,'  159,  378, 125, 12C,  181. 


Cut- worm  B 

Cyohrus,  132. 

Cyclonotum,  438. 

Cyoloptbalniua,  030.    V.  Butklandi,  BOO. 

Cylindi'otoma,  381.  C.  dlsMn^tiaslma, 
381.    C.  (Pbalacrocerfl)  leplloata,  881. 

CymaCopbora  caulplaga,  3D£ 

Cymtndis,  133. 

Cynipidie,  2D3, 208. 

Cynlps,  50,  202.  C.  oonltiienB,  SOB,  211. 
C.  dinisa,  90B.  C.  folli,  31)9.  C.  gallffi- 
tinoboiiie,  211.  C.  qvoroiu-aolcnlBta, 
au8.  C.  onerouB-fbHUa,  210,  211.  C. 
querona  ^obDlna,  910.  O.  quercna^a- 
luetrfs,  211,  C.  qnerona-papillata,  210. 
G.  aemlnacor,  310,    U.  Cublcola,  310. 

Cynthra,  214. 

Gytihon,  lot. 

Cyi'tldffi,  Bti5, 

CyFlopbyUam  coucaynm,  BOS. 

Daddy-loiiB-lags,  380. 
Dalhlnla,  5C5. 

Daniue,  245.    D.  arcblppus,  251. 
DasDyllidce.  104. 
DaaypoEtin,  861, 89S. 
Death's  liead  Sphinx,  284. 
Deciduoas  lege,  21, 

DegeerlLinivslia,  0^, 

Dellephlla  lineata,  275,    D.  chamcenerii, 

373. 
Delphax  arveaeis,  583, 


_.p la  ntrodoreelln,  S4B.    J>.  later- 

clla.  319.    D.  roblnifllla,  34fl, 
Dci'tniileichue  pivi-piiboscenCle,  6SG. 
Dermauysaaa  ayium,  0S3,    D.  pipistrel- 

Dermaptera,  6T7. 
Dei'matublamayoouil,  106,   B.  noxlalls, 

103. 
Deimulodectes  boyls,  066.  ^.  equi,  360. 

D.  ovtB,  BSB. 
Devmeates  Urdarina,  148. 
Iiermeetids,  418. 
Derodoutidffi,  417. 
Deambi  inaculaUe,  330. 
Deamocema  cyaueus,  500. 
Deaoria,  025. 
DSTclopment  of  Insects,  51. 


Dlapheromei'ii  fbmornta,  573. 
Dlnpria  ceoidonij-larum,  199. 
Dinalrophus,  313. 
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Diplnjt,  5B,  60,  600,    D.  Berenice,  i 
Bliaa,  UUB.    D.  rnbioundula,  UUs 

Di|>lolBpaci«.  WS. 

Diploleula  — "" 
tus,  m. 

Dljilonyuliue,  au. 

DlploalSi  37S.    D.  sociolis,  ST2. 

Dipnenmoaes,  (MS. 

Dlptsra,  3B8.   Kumber  of  species  of,  2ST 
Venation  of,  aeo. 

DLseseca  of  iDSectB,  SI,  Ui. 

DMas  BeeQeS,  43E. 

Doleriiaarvenals.iM. 


OolaplnSBtitbilis,4t>l.    D,  pauper,  401. 
DoiiaoiaItl(ijyi,B,B.   D.  pmsima.StB. 

DoroasbreTls,  151. 
Doroatommn,  432. 
Dorsal  veeeel,  iJT. 


Erapretla  stlmulea,  B8S. 
''miiusa,  576. 

Imydlnm  testlldo,  BBB. 

Inccrtiis,  ISS.    E.  Botua,  S07.    E.  Route, 

ao7.    M.  varloomie,  207. 
Eudoniyohlclra,  610. 
Endcopia  tigi'lnoila,  320. 
'innomoa  magitaria,  3£I.  E,  GubaiguBFla. 

ail. 
Enoiu;Ia  puailla,  616. 
KutomolOKlcal  joumnl,  103. 
Entomologxcal  systems.  106. 
Eotomologital  ivovks,  W. 
EllComoatracli,  610. 
isoofplon  OS  " 


Dragon-flies,  58i,  007,  030,  679. 

'  DrasteHa  ei'echtea,  311. 

DroB-woi'iBS,  318. 
Drosophila,  377, 114. 
nrjopterla  rosen.BOa. 
Ductna  ejaculaturlus,  ii. 
Djnastea,  466.      D.  Hercules,  « 

Tityns,  450. 
Dysdei'a,  633.    D.  iiitecrita,  649. 
DytiSDldx,  434,  4^,  43Q,  437. 
DyKsonB,53.    D.  fasciveiitci8,4S6 

Eaclea  Inmerialls,  300. 

Earwigs,  677. 

BbnriaPUlkel,  49&. 

Echinlscua,  64S. 

IioWnomrla,40S. 

E^tton  Mexluona,  ISO.    M.  Snmlcliroslii, 

BDtatomma  fbn'uginen.  184. 

Ectobla  Uermitiiiua,  B76.    E.  litliophil^, 

Edema  alblfiMJns,  302. 
Bgg8,40. 
EfK-paraaltes,  193. 

Blaohiata?  orlcbalc^a,  333. 
Elaphi'iLS,  431. 

Elater,  400.    E.  ouiii: 
Elatmidffi,  431, 425,  t 
BlephanComyia  WesLwixiu 
&1U  coatalis,  177. 
Ellema  HarFlsU,  371. 
£llopla,3l8.    E.  fiisolaria, 

iarla,320. 
Elm  butterfly,  260. 
Ehn  Ennomos,  Kl. 
Elm  Treniex,  22B. 
Elmls,  4G0. 
Elodes,  470. 
Erobia  Savlgnl,  BBS, 
Emiildie,  683, 668. 

"onglpea,  B41. 


BmuienadCi,  46... 
EmpliyCua  maculatiia 
Kmpldffi,  402, 
Bmpls,  SOl. 


B.  TOi'legatua,  147. 


Epaolut . 

Ephemera  deoora. .  _  _ 
Ephemetidffi,-67e,  680, 
EpbemBrids,  6BS,  im. 
Ephemerfna,  683. 


Epipharyx,  20, 33. 
Epipoiid  niCidnlans,  203. 
Epinifl,  401. 
Eplstemiim,  9, 
Epursa,  446,  440. 
Eraabda  cariieo1a,3)n. 
Erebus  Aarippina,  818.    E. 
Eramophila  Ehrenbei-gi,  67 
Brioptera  venusta,  383. 
Erloaoma  lanigera,  632. 
Eriatatls,  308. 
-       ■  -       mollis,  4TI. 
3,  510. 


B7fi. 


Erahfl 


Colnmlilea,  469. 

EQOlea  Monitor,  280. 

EncUi'oaia  Mala,  209. 

Bncneinla,460. 

EudamusBatliTUii8,36g.  E.  Tityrns,  969. 

Eudi^na,  280.   E.  grata,  281.  B.  uulo,  282. 

Eu^i'eon  BoBCklnei,  54,  78, 682. 

■fnlophua  basalis,  207. 

Eiimenea,  147,  156,156.    E.  coarctata.  30T.  ■ 

E.  ll'aCema,  160.    E 
Eumolpna  anratnSja-,. 
Bnphaneasa  mendtca,  3^. 
EiipithecU  mlsei-ulata,  »!S. 
EuplexopWra,  577. 
Eupyn-hogloBSum  Sagra,  377. 
Enreroia,  380. 

nmialnda,46' 

)tyclua  aa^ 


or,  192. 


Eniyomia  tnda,  467. 


ilnrvptyclua  aalieneana,  S37. 
iiurytoma,_303,2ffi,212,    E.flnTip8H,2 


Rvajiiidai,  194. 


4, 195.    E.  Iffivigata,  194. 
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Falsa  ScorpionB,  S32. 
Fatty  body,  S7. 

Famar,  3l'. 

ffidlo  vitiolda,  Biffl 

Fldonitt  pliiiaria  h  cmapli  odlt  .  49 

Flgitea,  al3.    F.  (D  pi  I  yi]   M  n  a( 


Glow-worm,  ^i. 
yiyphe,  2IB, 
GoMen-eyed  fly,  3B3. 
Uoldamith  beetle,  455. 
^  11111111118  caulcue.iaG.  ' 


£^1 


:iit,  as. 

tutu  hlbeiiial 

Ay,  ms,  4tlS. 


FlBta,lia.    F.  limbata,  I 
Flea,  11,  331),  3S8. 
Flesh  fly,  407,  lOS. 


FliKllC  o/lus 
"~-ns,  191, 1 


F.  jacnlfttor,  1 


Fal-flculI^  SI,  577. 

ForHonliirlffl,  S77. 

Fonnlcii  flftTa,  13S.  P.fnlvnoeB,  IK.  F. 
fli8oa,lS0.  F.  horEulanea,  J^,  F.Pen- 
sylvanloa,  198.  F.  lutea,  188.  F.  saii- 
guinen,  ISQ,  IBi,  133. 

FormlcariiB,  179. 

Formicamus,  17B. 

Fornax,  4!iO. 

FOBSil  Dlptei'o,  3SS. 

Fcant  of  the  hesil,  31. 

Fruit-ivonm,  (Cmubeny)  3iO. 

FiilKOTa  uuulelarla,  5JS.    F.  lanlemaria, 


Galea,  38. 

Gialeilta  Lesontel,  4S3. 

GiOemua  gelatluail»,  GOi. 


G^lerbv  cereana.,  833. 

Gall-fllea,  199,203,371. 

GaU-mlilgea,  190. 

Gamaaids,  093. 

Gamasus  eoleoptratomm,  683. 

GaatFopacha  AmerioaDO,  800. 

GaBtrophilus  eqiil,  lU, 

GeleolilaoecBalella,3flO.   G.flinElTOvellll, 

8S0.    Q.  roseoauflnsella,  360. 
Ge]ia,38. 

Genei'aMon,  orsoos  of,  43. 
GenitM  orzana.  16. 
Geoarapliieal  Dlstvlbntion,  71. 
Geofogliial  Dlstribntian,  77. 
Geometi'a  Irldaiia,  ^3. 
Gaanietiidai,  303. 
GeoptiUlfls,  S76. 
Geophilna  blpunotioepa,  87B.   G.  cephal- 

ioii9,e7B.    G.  praaviiB,  673. 
Geoiysaldie,  Mil. 
Georyasaa  pnaillns,  490. 
Gaotrnpes,  383.    G.  aplendidOB,  453.    G. 


GeFFia,  BIS  5^.    G.  palndnm,  540. 

G.  i-nfbaontellatiia,  540. 

Gills,  41. 

Girdler,  408. 

Gizzard,  35. 

Glauoopis,  380,  233. 


Gomiihina,  J)S4. ' 

(ioraybus,  6W7.    G.  fralsniHa,  603. 

Gonia,  403.  ' 

Gonocerus,51.'i. 

Gouyleptea  oniHtum,  667. 

Gooseberry  Midge,  370. 

Gooaeberry  Pempelin,  331. 

Uooaabeny  Friatipliora,  317. 

Uoosebony  aaw-Uy.  317, 319. 

Goosebeny  woiia,  331. 

Uonliue,  8^. 

Govtyna  anvngo,  310.    G.  nlCela,  310. 


Gorytes  flavicomls,  16 
Grooilarla,  342. 
Grain  molli,  847,  350. 


ijrape  jLtypiu,  ^i4i- 
Grape  Aaomata,  455. 
Grape  Baridius,  491. 
Grape  Boi'Or.  373. 


Grape  Fenthloa,  330. 
Grape  Pbilanipelus,  375. 
Grape  FCeropberas,  S50. 
Grape  Thyreus,  370. 
Gra,pa  weevil,  490. 
Qi-aphollCba,  337. 

Graptac-aisenteBm,3flO.  G.  comma,  280. 
G.Faonoe.SOO.    G.  interrogntionls,  350. 
Graptodevaolialybea,607,  G.exivpta,0i)7. 
Grasahoppei'8,  850. 
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iPhftrynx,  __. 

Phnsma  1-giittatum,  57S, 

Fhaamlda,  072. 

Fheldole  notahilla,  185,    P.  provldene, 

Phaiiax  Tftvlegatfi,  633, 
PhenKinJea  pluni09«,  467. 
FhigaDa.plloeam,  Bi. 


Philanipalna  Titis,  375. 
PfailautlilnE,  I^,  I5B. 


FliUapotaDiue,  621, 

Philoptei^B,  5^^ 

PblO&i  cnrHcata,  547, 

Fblceothripa  oarvie,  MS.    P,  mail,  649. 

Pliloxwocm,  316. 

FhobBtruni,  289,    F,  plthecium,  SOT. 

Phodaga  alticapa,  480, 

PholeuB,  838, 6SU.    P,  Atlaottcus,  ono. 

Fhora  InorBBsata,  127,  416. 

PhotiDaa  PTralla,  4fia. 

FhoturiB  Fensylvanioa,  486, 

PhTTganea  gi'uitdlB,  816. 617, 

Phryganeldffi,  238, 680, 58-   '" 

Piiryganelds,  290, 58" 


10, 581,  582, 583.  615. 


Phryganldie,  K 

Phryganidla,  300. 

PHiTntdffi,  B39,  as7, 

Phrynns,  839.    F.  e^peratipee,  658,    P. 

reniiOrmts.ese. 
Phthirins  pubis,  651. 
Phruitanebiilo,  asl. 
Phyllium  alcoiftilinm,  674. 
Pliyllotihoi'us  tettndlaiitDe,  6S1. 
Pliylloptera  oUorgitolium,  BBS. 
Pbyiloereta  etriolata,  907. 
Pliymaphoi'a  pulcbella,  611. 
Pbyiuiita,662. 

FhyCooorU,  618.    P.  linearia,  660, 
PiBris,6*,  237,  361,    F,  oleiacea,  219.    P. 

Pi'otodire,  249.    P.  vapffi,  78,249. 
Pill  beetles,  149. 
Pinipla,  193, 1911.    P,  Pah'maivil,  193.    P. 

oviTora,  193.     P.  pedalis,  1!I6.    P.  lu- 

faCa.  193. 
Pine  LophyniB,  226. 
Fibeaawfly,  234. 

Ploph^  vaeel,  413.' 

Pipunculus,  401. 

Pique,  390, 

Pirates  bignttatus.fill.   P.  picipas,  541, 

PlESodaa  Etrobi,  486. 

Flontceps  iilger,  111. 

Pian^JiCB,  198,  an.  460, 618. 

Platepbemera  antlgua,  77, 591. 

PlatoooetlcUB  GloverU,  391. 

PlatygaaMr,  SOO,  836,  375.    F.  error,  SOI, 

378,    P,lipol»,801,878. 
FlHtjmodBB  Peneylvanlca,  676. 
PlaljuUB  ciipi'lpenne,  133, 
FlatypBia,  402. 
Plalypleryx  geniouiata,  293. 
PlatvpoB,  HO. 
Platyroptilon  MievBli.  K8E, 
"'-- '-    29!i,    P,  Ceoropla,  2S1,  208. 


Plolaiia  brevipannia,  610. 


Plotei'es,!... 
Flume  motbs,  3B».. 
Flum  gouger,  487. 
Plum  Plug,  3m. 
Plum  weevil,  188. 

Plusia  altioola,  313.    P,  divergeua 
P.  ignen,  313,     F.  raonCniia,  313 
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Foieon  ttlands,  43. 

PolBoncrfiii8B0t8.43. 

Polletes,  121, 147,148.     P.  annnlariB,  151, 

ISfl.    P.  OanndGnele,  151,  isa,  ISS.    F. 

lonlo, 163. 
FoljbiB,  US,  IH,  ISB. 
FolyilesmtdiB,  077. 
Fo^desmu8,aT6.  F.  CnnadeDsls,  67T.   P. 

erythroprens,  877. 
Foljergna  mf^soeua,  182. 
Folynetnn  ovnloram,  203. 
PolyphemuB,  240. 
Fo^lihylln,  4BG. 
Fo^rhHchis  arbotlCDlft,  181. 
Fomtoohotes,  12,  23fl.     P.  nelraloeus, 

6G».    P.  piinctalus,ell. 
Polyxenns  fasDlciitntna,  678, 
Fomplllde,  114, 171. 
FomnllnB,  2S.    F.Hrc(iie,17E.    F.audax, 

■"'.    P.oyUndi'lcur  ™     ■»  ^— 


119,606.    P.  marsilDa- 


Proeovylng  insects,  84. 

FreBtwlcLTa,  114. 

PrtDoern  nndBlata.  408, 

Prloonemis  onlfaeolatiis,  VI3. 

PnoQlCte,  4M. 

Prionoofphon  discDldene,  404. 

prlononyiThomre,  167. 

Prlonusbi-flviooruis,  4SB. 

Prisapas  flabelllcomis,  673.     P.  eplnl- 


FriBllphora  gro^snlnrla,  S17.   F. 


im,  2*7.      P.  idiol 
phanta,  aiS. 
FrocophBlio  lobes,  S6. 
Procanln  qaadrlvltCata,  632. 
ProoCotrayeB,  lOS. 
Proototrapiaily,  131. 
PioototrupU,  US. 
Prootobypiaffl,  19S. 
Promus,  em. 
Prophalfl,  S74. 
Fropodenm.W. 
Prop.lega,  21. 
Frasooplit  Klgantea,  672. 
ProsoplB  fiianiB,  148.    P,  enipaoii,14 
Proetemma guttata, 511.   P.gnttiila 
ProtolTooaa,  048. 
-rotojaaflma  PltohH,  B85. 


Peeudoecorpione 


Psodda,  583,  5Se. 


PflocuB,  fit.  6fl,     F,  pullfia 

Psyche  telix,21li. 
PsyuhiniB,  WO. 
Psychodn  phalmnoldes,  380. 
PHVohomorpha  epimenis.  21 
Pej" ■  '- 


Psyllidsa,  5 
Ptoral 


%  531. 
i,  110  II 


207.  P.  olislocampiB,  208.  F.  Tuneseie, 
206. 
Pteronarcyaproteus,6BO.  P.  cegalla,  690. 


Fjeroptna  Tespei'tilioris,  663, 
Pterosbicbua,  m. 
Ftllodoutea,  2iffl. 
Ptinidle,  187, 170, 


382.    P.  paludo 
118,380.    P.  ninEc 


Ptycholoma  ? 
PtyohoptefP  ■ 

rnfnclnota 
PiUex  inila 
Piilicldie,  6S 
Pnlvillna,21. 
Pyonoscdus,  676, 
Fy  ml  Idle,  320. 

Pyralia,  196,    P,  fartnalls,  B2a. 
Fvrametfl  Atalnnta,  201,    P.  « 

*.H«ntera,2l:l. 
Pyrooli™allnb«ilnta,  477, 
Pyn>c1iroidlB,  477. 
pyramorpha  dimidlata,  283. 
Pyrophoras  noctilucua,  4(i2. 
Pyi'rliarotia  iaabella,  230, 2SB. 
Pynhoooris  aptecqa,  18,  SE9, 5 
Pytbldffl,  478. 
Pytho,  176. 

QuedlPB,  441. 

Rrob  hovee,  673. 

Kartish  fly,  411, 

Kapnidia,  608, 

RaphlgloBBB  odyneroidea,  157, 

Baiiatra,  ""  '""    "  '■ — 

Biuiatra,  uuuuuici,  i. 

Eaapbeiry  sins,  S22. 


R,  fiieca,  538. 


aapberry 
actum,  36 


Reduvius  personatus,  64 
KeapiratlDD,  42. 
RespiraliOD,  organs  of,  4 
Bbnbdites,  15. 
Kbii^iiinliDealam.SOI, 
Rbamphlala,  383, 
Bblpidaudrua,  473. 
Blilpidiua,  48, 
RhlpioerldEe,  463. 
RhiplphoridEe,  480, 
Ehlplphorufl  KnniciiB,  4; 
Bhiplpboraa  paradoxus, 
BblzoporthnpUSilla,  172, 
*"iUophasiiB  depreeeas, 
lodftBsaicb' "■ 


:^t 
Rbyncblces  bjoolor. 


s 
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Rhyjjarociiromus  kucopterna,  618. 
Wjyphidffl.  3M2. 
Bhyphns  alCetnatns,  392. 
BhysBa  ntrnia,  196,  US. 
Ehysea  hmaWr,  liMl,  329. 
Bhfseu  uei'EURsaria,  IVi. 

BhTSBOdidEe,  IKJ. 
Hlceweav"  ■•"■ 
BolJl>er-lll 


ivil, a 


Soae  giUI  fly,  212. 
Etoae  slug,  m. 
EtoUtovIii,  UOS. 
Itoya-bBBtles,  «0. 


Salda,  fill. 

Salivary  elnnds,  3S. 

SRiix  coccluto,  318. 

SrUIcus,  033.    S.  (Attas)  Riniiluiris,  664. 

Samla,  SIIS.    8.  CyuUiia  2SCI. 

Sunclaiaa  petrop%it,  lOS. 

SapcL-dn  biviuatii,  GOO.   S.  caudlda,  M». 

SapiiDDe,  41S. 

Sapyga,  113.  8.  MartiiiiI,17B.  S-Tepanfla, 

"""      "  -in,  408.     8. 


Scaplildlldsi,  413. 
Soaphidium,  44S. 
Scarabniiaie,  422, 421,  451. 
Soacitoa,  433.    S-Pyr^hnioii,  83. 
Scatopeo,  37T. 

ScenoplDus,  I.   S.  pallipes,  401. 
8cbiEoocpliala,  575. 
ScliizopodidiD,  4<IS. 
SchtzopoilDr  lietDs,  4BS. 


Scolla,a31.  8.  Ajnwa,176.  S.  bietneta, 
17(1.  8.  flavifcons,  170.  S,  oirctopliaga, 
179,    8.  niuidriraoculata,  176. 

Sooliadio,  175. 

ScolopEuilvaElgantea,  874.    8.  hei'09,67*. 

Scolopocryiicops  eexspiuoea,  074. 

SoolytidcB,4a,^6. 

Scolytne,  410.    8.  deetniotor,  492. 

ScOFiiloAllenU,(1BS. 

SCDi'pion  fly,  013. 

SoarplonldDS,  031, 059. 

Scorpions,  027, 620, 643,  OSS. 

Sootelleca  vli'lalpnuctaCa,  547. 

ficydm!Duida>,  430. 

Scyxnnua  coFTlcalia,  M3. 

Seoretiau,  oivans  ot,  43. 

SedoutBry  apldora,  Q4S. 

Seed-ooi'u  maraiot,  411. 

Semeti'la,  ess. 

Selandiin  oaryos,  224.    S.  ceraal,  222.    8. 

roaiB,  223.    8.  rnbi,  222.    8.  tiliie,  222. 

8.  vltis,  222. 


^eiuioleliiie  (Cei'itphron)  aeaSruotor,  307, 


Seaia,  54.    8.  diflliils,'2T7.  S.  Thyabe,  377 

Selioa  niiritii,2Si. 

Setode^  Candida,  020. 

Slieep  boMIy,  405. 

Sbeeutluk,  Olio,  410,418. 

Slalldie,  237, 530, 633,  OUS. 

Slaiie  Amei'lcaDO,  OuO.    S.  infunmta,  &>u. 

Siderea?  nubllana,  333, 

Slgalphua  oandatiia,  416. 

Silk  raoCtt,  M. 

SUk  weed  I^abidomoca,  608. 


lira,  207. 

ipa  panloea,  470. 


ououirinutlJS,  iVffi. 

8oleiiobla  ?  Wnlahella.  3i8. 

(Galeodos)  Amertcaoa,  051 
Solpu^idffi,  G32',  6o6. 
SoJpilgids,  655. 

Sounds  produced  by  insects 
Spaaloi^a,  378. 


Spucliio  Hi. , 

Speitras,  573. 
Speroheua  tesaallatna 


feranim,  272.   S.  goi'dfua. 

niiiD.  272.   S.  lignetvi.oa,  a:i7. 
Spliinx  ligusCri,  anatomy  of,  35. 
Spliwridlum.  43a, 
Sphyracephala  broTioornlB,  413. 
Spider  fly,  363, 410. 
8pider8, 643, 044. 
Sp  dera,  esolution  of,  037, 638. 
Sp  dele's  isBb,  methoil  of  apiiinb 
Spiloaonia  Vtrcmica,  287. 
Sp  nnereta,  2- 
Spu-aclo.  40. 
8pirobolu9  iL... 
Sp  I'OstvEplion, 
8poniiyli9,  404, 
Spongophoi'a  bi 
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spring  beeOes,  iSB. 

Sprlne-tailMlS.  (at. 

8qaa«h  beoBe,  503. 

Sqnash  viae  bai:er,  £79. 

S&s  beetle.  S2. 

Staph;]  hiid%.  181, 123,  427,  lUO,  S77. 

Btapt^Iinus,  SI,  Ml, 

BblCyra,  475. 

StegnnoptTCha  ?  oebteana,  S3T. 

SCemma,  &. 

Stenobotliras  ouiCipeunls,  SSB. 

SCeaocei'as,  S3.    8.  putBtor,  4%. 

SCeuuB  JutLO,  4^.    S.  Bt7glcu3,4^2. 

etecno-rliabditeB,  la. 


SthennpiB, 
S^mus,  14 
S^um  apl 
Stius,  14. 


[lata,  302. 

,"l4a."'8.7rat«rnua,  Bs,  Wl. 
Bpleiididunij.iBa. 


gtizus  gpsolosiie,  1K3. 
Stomacii,  anckiDg,  S9., 
Bomoxfs  cattduBua,  107. 
Stral^iis,  43B. 
Sti'atiomj'ida,  Sm. 
StFHtlonifS,  SOS. 
Hti'awberry  Covinielfflna,  6*7. 
Strawberrf  ISmpbvtiie,  231. 
8t(swbeiTy  saw  i,,,  Ml. 
Strawberry  leaf  railor,  310. 
8trawi>ei'TT  LosotEenia,  336. 
Slrepslptera,  481. 
StrigamlabolhriopUB.Brti,    S.  ehionophi- 

In,  ins.   3,  eplbt'tica,  GTS. 
StTlopldm,  494, 4Bi; 
Stjlopa,  84,131,  143,  140, 149,  lD4j  601,    S. 

ChJIanuili,  m,  482. 
Slylopiga,  87a. 
St^ringoiaylli,  8BS. 
Bnbmentuin,28. 
Suokiog  iIiTiiapads,  080. 
SuBantlaTllBO. 
Buaai  mile,  689. 
Sylvanna  Surinamfiisla,  446. 
HymmetiT,  antero-poaterior,  2, 31. 
Symmenj',  bilaturst,  2. 
Synei^Ba,  21B. 

BjucBoa,  153.    S.  oyauea,  1S4. 
8;nophrns,  313. 
Syrpnldie,  164,307. 
SyrpmiB,  Gl,  Ses,  K3S,  400. 
Syi'Hs  eroea,  552. 
SyBtcopna,  307. 

Tobanldn,  303. 


i,  3Si,    T.  < 


.,  394. 


T.  linei>Ia,30S,m 
Taohinn,  32S.    T.  (Lydella)  doryphori 
*08.    i?.  (Senomebpiii)  iniUtai'iB,  407. 

Taohydromia,  46s. 
Hftchyuoraa,  141. 
TachyUa  aumlentuB.  165. 
Tjeniopteryx  fl^lda, "" 
Tftiuutlii " ' 


IB  saliunB,  4 


Tatua,  153,    T.  n 


rphomuB,  11, 195,313,  297, 


s  Delia,  2B1.    

.08,54.  T.  bellioosiiB.OSa.   T.flitale, 
.    T.llavlpe8,687.    T.  luuifugua,  688. 


Tetrnclia  Vlrgiulou,  430. 


Tettii^dea  latei'alla,  572. 
Tetligonio  bifida,  m. 
TeWlgoniGe,  IU3. 
TctCix  ginnulatn,  572. 
Tetyra  raarmorala.  617. 
Tbaumacoeonia,  114. 
Thecia  Aoadiea,  205.    T.  luimi 

Mopsii8,a«6.     T.Niphon,2B 

gaea,  WT. 
Tliolaxes  ulmicola.  533. 
Tlielyplioiius  caiidatiis,  65B. 

teiiB,  058. 
lUereva,  SOS. 
ThereYiase,  305. 


Thurax,  etrnctnre  of,  11. 

Tlionaaml  Legs,  678. 

ThripldSB,  647. 

Thrips.  09, 30,  373.    T.  cerealiam,  550. 

Throscida,  4aO. 

Thyatira,  304. 

IThyiiJOOoris  hlsteraliJeB,  BIT. 

Thyreopue,  1B9.    T.  latipea,  180. 

Thymus  Aiibotil,  370. 

Thyiiciopleryx,  300.  T,  ephomerrelbrmU, 

2J»,291.   T,  uigricana,  289. 
ThyssoopteT'a,  648. 
Thysaniirn,  608,  609,  613, 622, 623. 


Tlpulid    ,  _    ,     . 
Tmesiphoi-RS,  432. 
Tobaoco  worai,  374. 
Tolype  Vellcda,  300. 

Toin<cusmonograpliU9,493.    T.pia).493. 
T.  xylographua,  193. 
'-—■■-Idle,  382, 

gelidana,  331.    T.  oxycoccaaa. 


Tortiloidie,  3 
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Toxorhina,  iSa 

1  aohea  » 

T  achye  pv      aa  4119. 

T  agooepliala  nfuseata,  ti89,    T.  viiidl- 


T  Columba,  MS.    T.  lati- 
T.  Iriangulum, 


Tramex  1: 


Tilchlosoma  blcalor 

316 

Tnctiocera,  3SI  383 
Tni'hodeoCes  can  a  ^S. 
Tncbodes  ap  a  ine  m,  163.   I.NuttaUii, 

168 
T  Icbopteiygiilie  tM. 


iiyla  SOT 
— B  47B 


lodla,! 


TriKOoa,  128,  B-      

Trlggnalys  b  puotulatua,  IBS. 
Trfooba  "HS 
Tr  uera  424  48* 
Trochanter  Si 
TroohanG  ne  21 

T  ogaeltldn 
TcoguB  exa- 
Tro    bldida 


196. 


Trupanea  ai  Ivora,  am. 

Trji  eta,  412    T  pomoDella,  41S;, .     , 

Trypoxylon  IBB      T.  fiiglduiii,  183.    T. 

TeetseSy  407 

Tim  lebuK  47 

In  1 1p fleobeetle  SOT. 

Tyobus  422 

^pl  locyba  69  631 

Tjphlodi  omiiB  pyfL  6GS,  GB3. 

l^pbbipirae,  179.    T.pallipes,  181. 

Tyi'i^lypbus  domCBtlcna,  035,  T.  j^iase, 

3ea.    T,  eaccbart,  66S.     1.  siiOyMI, 

S6S. 

UdeopsyllH  robuBta,  BBS. 

Upia  cBFBiiSiaideB,  474. 

Dranla  Letlus,  819. 

Craptei7X  pblitia,  319.    U.  aorabncaria, 

OriDBrr  tubes,  43. 
Uiinaly  TBaaaia,  SS. 
Urite,  14. 
UroceridaB.  327. 

Uroplata losaa, 503.'  U. 'Butmalis,  5M. 
Uronoda,  631.   U,  yegetana,  003. 
Uteflielaa  belllt,  2SS. 

Vanessa  Anllopa,  206,  244,  268,  V.  Cali- 
fovnioa,  269.  T.  Milbei'tii,  2BB,  V.  iiv 
tiaEe,23T 


Variety  bc'aedlng,  TA. 
Vas  detferei(3,-35.  . 
yasH-dc^elilin,  44. 

yelln,'6^'638, 640. 

VenaOoii;  22. 

Visiatf  oH-ol"  I*pldopteta, 

.V8iUricaiia,'85.    ■ 

" — lacaque,  406. 


virtBx^r-.lliehead,31. 
Vesioiiiffi  eemitffiJiSa  45 
Veepa,  147, 105,1 
V.  crobro,.lM 
'Ori  en  talis,  143. 

Vespariie,  Ht, 

VolneellaJ  13l|  li9, 400. 

WaudBring.  ^i&a,  ISti, 
Walking  stIoEa,  6^. 
Waresa  fly,  409. 
Waap's.  ■ 

Watet  boatmen,  536. 
Walerfleaa,  016. 
Water  inLtes,SSl„ 
Wntor  tigeiai  436.' 

Weeping  willow  aaw-flv  32 
We6vila,48.1.  ' 

Wheat  beetles,  446, 
WheatrSy, J99.  .' 
■:mfliit  loint  Wovm,  203. 


WltUe  an?,  130,  586. 


niaciilata,  US. 


wiriwo 


Xantbia,  2*3. 

Xaqtbeptera  semlcrocea,  316. 

'^Xtennienni  antlqDOruni,  77. 

-:^eubs,482.    ' 

Xipbldinm  &8C[atum,  067. 

Xiphldrla  aJblGorala,  227. 

Xyela  Iniiiaoata,  226.    . 

Xyleutes  roblniffi,  aoi .    X.  ei'epei'a, 

Xylobius  Bigilladie,  679. 

Xylooopa,  139.    X.  siolacBa,  134.    i 

gfniOft,  168,  397. 
XylopbagldiB,  3W. 
Sylopbagus,  3B2. 

Yellow-legged  Barloy-fly,  206. 


ZoOniUe,  zi 
ZygiBnacx 
Zygienidffl, 
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